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ZOOLOGY. 

VERTEBRATA. 

a. Embryology.+ 

Transplantation of Ovaries.$-Dr. A. Herlitzka experimented with 
forty guinea-pigs of both sexes into which the ovaries of adult females 
of the species were transplanted. In all cases, equally in the two 
sexes, the transplanted ovarian tissue degenerated ; in one case a normal 
ovum appeared to survive. The adaptability of the tissues of the trans- 
planted ovary is greater with the more differentiated (the connective) 
and less with the more ‘‘ specific ” (the germinal) tissue. Adaptability 
is in inverse ratio to ‘‘ SpeciJicitiit.” The degeneration of transplanted 
ovary depends mainly on the unpropitious or unsuitable ‘( idioplasmic ’‘ 
influences of the new somatic environment, to which the germ-plasm is 
especially susceptible. Herlitzka criticises the work of Schultz § who 
claims to have succeeded in five cases of transplantation. I f  these be 
accepted, along with two reported by Gregorieff, and the one case noted 
above, there are eight cases of success as against fifty-seven of failure. 

Structure of Mammalian Ovum.11- Dr. Alexander Gurwitsch finds 
that the so-called yolk-nucleus of the young ovocyte in the guinea-pig 
is a true sphere in van Beneden’s sense, that is, it consists of a mass of 

* The Society are not intended to be denoted by the editorial “we,” and they do 
not hold themselves responsible for the views of the authors of the papers noted, 
nor for any claim to novelty or otherwise made by them. The object of this part of 
the Journal is to present a summary of the papers as actually published, and to 
demribe and illustrate Instruments, Apparatus, &c.. which are either new or have 
not been previously described in this country. 

t This section includes not only papers relating to Embryology properly so called, 
but also those dealing with Evolution, Development, Reproduction, and allied subjects. 

$ vl. Centralbl., xx. (1900) pp. 619-24. Festschrift Luciani, Milan, 1900. 
5 Centralbl. Allg. Pathol , xi., April 1900. 
11 Arch. Mikr. Anat., Ivi. (1900) pp. 377-92 (1 pl.). 
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clearly defined protoplasm surrounding tlic ccntral corpnsclcs. During 
mitosis thc protoplasmic mass givcs rise to  at Icast a part or probably 
tlie whole of thc achromatic figurc, and from i t s  sharp dcfinition it merits 
Neves’ term of “idiozom.” Tlic icliosoinc of the ovocytc is complctely 
used up  during the course of mitosis, but  reappears ngain i n  the cgg 
during its g o w t h  pcriotl, showing, lion-ever, thcn sliglitlg different 
pliysical appc:iranccs. Thc emct rclation between the carlicr and la ter  
itliosome could not be t le ter~~~ined,  but i t  i s  probsblc that the latter 
originates directly from thc fornicr. 

Oogenesis in Mammals. ‘-Dr. TIans von Qhiirmrter has made 2 1 1  

investigation of the ovary in  the rabbit and i n  Bo1120, Tiiich finally 
resolved itself into tlie consideratioil of two points: (1) the develop- 
ment of the ovum up to the time of thc form:ition of thc Granfiari 
folljclc; and ( 3 )  the dcvclopnicut of thc ovary itsclf during the samci 
period. As to the first p i n t ,  lie finds that, contrary to the usiial opinion 
that tho growth-period of the egg coiiicidcs with the period of formation 
of thc  Graafian folliclc, the most important iiuclear changes occur bcfure 
tlic foundations of the follicle appear. T h c  primordial oogonia have 
nuclei of ordinary reticulated structure (protohoch nuclei). These 
illcrease by Iraryokinetic division, and when tho divisions cease thc. 
nuclei of the resiilting ovocytes undergo a complicated series of changc3.c. 
Thc  reticulum gives 1 iFe to a chromatic thread (dezdobroch stage), which 
a t  first fills the nuclear cavity (Zepfota?nic stage), :tad later forms n 
ccntral dense mass ( synap imic  stage). At  this stage the filamcnts arc. 
vlcarly double ; but RS tlic chromatic tlircad spreads itself again tlirongll 
tlie nuclear space, this duality disappenrs, and thc thread is single, thick. 
and monilifomi (pacBy/z.eliic stage). Thu duality reappears latcr iii 
the  diplotznic stagc, .where tlie thread breaks up into a number of 
segments, but is  lost ns the nucleus finally recovers tho reticulatcd 
condition. I n  other words, in  the intcrval which scparatcs two 
rcticulated stages, thc nucleus exhibits a filamentous condition, the 
filamcnt bcconies doublc, then single, and finally appcars doublc :I 
hecond time. As to tlic meaning of the process, the author is disposed 
to regard i t  as follorvs. I11 thc synaptsenic stage the duality is produced 
iiot by division but b y  the approach of distiuct filamcnts towards our 
another. The thick moiiiliform filanicnts of the pachytenic stage arc 
produccd by tlie union of these filanicnts, a d  the apparent duality of 
the diplotsenic stage is  produced mercly by n loosening of the connection 
between the prcviously united filaments. Generally, the  author is of 
opinion that the doulilc appmraacc of tlie chromatin thread is an indi- 
cation of the union of parts, not of the splitting of a previously uniform 
structure. These rcsults are compared with those obtained by Moore 
and Montgomery for other animals, both as to  male xncl female genital 
products. With Nontgomcry’s rcsults the author’s show close analogy, 
but two striking diff’erences :~rc apparent. I n  the cases studied by 
Xontgomcry the series of changes ( ‘‘ early anaphase,” “ synapsis,” 

post-synapsis,” “ telophasc,” *‘ rest-stage ’7, occur in nuclei which have 
just divided-in the author’s case in resting nuclei. Secondly, tlic 
cliromosomes in Montgorncry’s cases remain distinct throughout-in the 
uutlior’s case the cliromatic filament is certainly single a t  the beginning 

* h c h .  13io1, w i i .  ( 190~~)  pp. 33-199 (2 111s. a i d  2 figs.). 



LOOLOC)Y ASL) u o n s y ,  M I C I : ~ ? ~ .  UP\, I YC. 6.55 

of tlic chatigcs, transverse scgmeutation not appearing till latcr (diplo- 
txenic stage). 

I n  regard to the organogcnesis of thc ovary, the author finds that tlic 
primordial germinal epithelium gives origin successively to the follow- 
ing structures : mcddlery cords, true germinal epithelium, and epithclial 
invaginations. 

Zona pellucida and Egg.’ -Ir. von Ebner notes that most modern 
anatomists believe that Flemming, Paladino, and Retzius have proved that 
the radial striping of the zona pellucida is duc to  prolongations from 
the follicular cells which pass into the egg, and that thc egg grows while 
cnvelopcd in the mcrnbrane. Nagel, on the other hand, believes that a 
perivitelline cleft exists between the surface of the cgg. and the inner 
surface of the zona, and that thc latter does not appear till the cgg has 
attained its full size. The author bclicves that Nagel’s “ perivitelline 
cleft” is an optical efi’ect in the case of fresh eggs, though such a 
spacc may exist in degencrating eggs. Further, vcry careful measure- 
ments have convinced liim that the egg docs increase in size while it is 
invested by the zona. As the zona is a formatiou which ariscs between 
tlic intercellular bridges connecting cgg and follieular cells, there is 
1x0 dificulty in supposing that it can increase in diameter, and so allow 
room for the increasing egg. 

Effect of Gravity on Development. t - Prof. Oskizr Sehultze notes 
that thc dispute between himself aud ltoux on this point suffers from a 
want of precision in the usc of’ terms. The problem which he has set 
before hiiiisclf is as follows :-Is it nccessary for the normal developmcnt 
of thc frog’s cgg that its chief axis should be allowed to take up a 
definite position urider the action of the force of gravity ‘> I n  such a 
form tlic problcm is capable of definite experimental investigation. 111 

thc first placc, while within the ovary tlic egg does not appear to be 
intlucnccd by gravity, and this peculiarity is retained until fertilisation. 
After fcrtilisation the secretion of the perivitelline fluid malrcs it possiblc 
for the egg to rotate in its membranes, and so to respond to  the action 
of gravity by the adoption of one definite position. If  this be rendered 
imposible, thc egg perishes; if it be prevented for a liinitccl pcriod and 
then gravity bc permitted to again cxert its eEect, abnormalities of 
varying degree are produced. Much of the papcr is concerned with .t 

detailed discussion of the mcthods of experiment adopted by Roux and 
thc author rcspectively, and a criticism of Itonx’ rcsults. 

Development of Sp1een.f-Dr. W. Tonkoff has studied this subject 
in thc case of thc Amniotn, and finds that the spleen originates in them 
from cells split oil’ from the ccelomic epithelium. These at once losc 
all connection with the epithelium, and bccome indistinguishable from 
the mesenchyme. The connective-tissue basis of the pancreas and thc 
investment of thc duodenum originate in precisely similar fashion, savc 
that in their case the cell-migration takes place even more rapidly. I f ,  
therefore, thcso are to bc reckoned as mesenchymatous, then the spleen 
is mesenchymatous. Its origin should be contrasted nith that of sdcli 

* h a t .  Auzeig , xviii. (1900) pp. 55-62 (2 figs.). 
t Arch. Milir. Anat., lvi .  (1900) pp. 309-34. : ’ f o x  cit., pp. Y!)?-GS (S p!s. nlid S figs.). 

Cf. tkis Journal, 1895, 1’. 292. 
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structures as parts of the excretory system, the Miillerian duct, &c., 
which also originate from the ccelomic epithclium, but retain their 
epithelial character, and remain distinct from the mesenchyme. 

With regard to the spleen in the Anamnia, the author is not as yet 
prepared to formulatc conclusions, and thinks that further research is 
necessary. He  gives a useful list of the times a t  which the spleen 
appears in the Vertcbrates most commonly used for embryological work. 

Mesothelial AlIantoic Villi of Pig.*-&. C. 8. Minot finds that in 
young embryos of the pig the allantois gives rise to processes resembling 
villi which grow between tho organs of the abdomen, are clothed with 
mesothelium, and when at their maximum appear like small bladders. 
They reach their maximum development in embryos of 17 mm. in length, 
and in those of 20 mm. are already undergoiug regressive metamor- 
phosis. The author has not as yet found any reference in literature 
to these structures, nor has he found them as yet elsewhere, but he has 
not searched in any other Ungulate. I n  many other forms (man, cat, 
dog, kc.), therc are slight irregularities on the surface of the mesotheliuni 
in the vicinity of the umbilicus-these may represent the point of origin 
of the villi of the pig. 

Peculiarities of Breeding and Development in Anura.t-Lilian I-. 
Sampson has brought together a useful account of unusual modes of 
breeding and development among Anura. Thus she notes Rhacophorus 
achlegelii which kneads the jelly around the eggs into a trough ; Phyllo- 
medusa hypochondria&s which makes a sort of leaf-nest ; Cystignatkus 
mystaceus which never gocs to water even for spawning; the Surinam 
toad ; the obstetric frog ; and many others. The value of the paper is 
in bringing together the widely scattcred observations on the subject. 

Development of Torpedo marm0rata.S-Dr. J. Emmert has studied 
embryos of this species corresponding to Ealfour's stages D, F, G, and 
H, and also embryos of Pristiurus. With regard to the origin of thc 
blood-vessels-one of the points specially studied-the author findu that 
they originate exclusively from the mesoderm, especially the splanchno- 
pleure. There is  no indication that the endoderm takes any part in the 
process. The aorta appears to  originate from cells which migrate from 
the dorsal end of the splanchnopleure, perhaps also from the primitive 
segments in the space beside the notochord : but this is uncertain. 

Oocytes of Cat.$-Dr. Emil Holmgren has examined various kinds 
of cells in search of the intraccllular canaliculi, which he has already 
demonstrated in nerve-cells. He  has obtained interesting results in the 
case of ova in their growth period in new-born kittens. Such ova, on 
staining with iron-alum-hEmatoxylin and acid fiichsin-orange, show, 
near the excentric nucleus, a body which stains with the acid-fuchsin and 
is usually invested by a mass of granules which take up the orange 
stain. The body varies in shape, consists of rods or canaliculi, and 
from its staining reactions would appear to arise from prolongations of 
the mesenchymatous investmcnt which surrounds the cells. These 

* Anat. Anzeig., xviii. (1900) pp. 127-36 2 (figs.). 
t Amer. N:rt., sxsiv.  (1900) pp. 687-715. : Arch. Mikr. Anat., Ivi. (3900) pp. 459-90 (I pl. and 36 figs.). 
5 Anat. Anzeig., xviii. (1900) pp. 63-9 (8 figs.). 
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prolongations-which possibly have a lumen of lymphatic origin- 
:tppear to stand in causal relation to the formation of deutoplasm, the 
growth of the cell, and possibly also to the increase in size of the cell- 
nucleus. I n  addition, there are fine fibrils, possibly of nervous origin, 
also penetrating the cytoplasm. The present notice is preliminary, and 
t,he author suggests various further lines of investigation, some of which 
he hopes to pursue. 

b. Histology. 

Functions of the Nucleus.* - M. Henri Stassano has been struck 
with the resemblances between the changes of the nucleus in red blood- 
corpuscles during the absorption of iron-salts, c.g. the saccharate, and the 
phases exhibited in the development of these elements. He has been 
led to the conclusion that the nucleus has to do with the assimilation of 
nutritive materials, with the elaboration of proteid substances like 
hsmoglobin, and with the protection of the cells against injurious 
substances absorbed. 

Mitosis and Arnit0sis.t-Bernhard Solger notes that his statement 
that the nuclei of the myocardium in the pig probably inultiply by direct 
division has been contested by Hoyer on account of observations made 
on the myocardium of the calf. Further observations in the cage of tho 
pig have convinced Solger t,hat his surmise mas correct, and that the 
nuclei do multiply there without any sign of a karyokinetic process. 
Even in the calf he has found indications of the occurrence of direct 
division, as well as mitotic figiires. Both processes therefore occur, but 
the reasons for the apparently sporadic occurrence of amitotic division 
have yet to be determined. The author briefly discusses the other cases 
of amitotic division in plants and animals which have been described by 
different authors, eqecially those cases where mitotic division is replaced 
by the amitotic method. Though unable to explain the appearance of 
the latter in the nuclei of the myocardium, he notes that according to 
Godlewski the same t.hing occurs in the nuclei of striped muscles. 

Structure of Medullated Nerve4bres.S - G. Sala summarises the 
present condition of knowledge in regard to the so-called skeletal sub- 
stance of the medullary sheath, which has been the object of many 
investigat,ions in recent years. Hc  has been able to demonstrate not 
only the spirally coiled fibrillse shown by Golgi to exist at the ends of 
the medullary segments, but also a series of fine threads, often wit11 
swollen nodes, which connect the successive spirals, and seem to serve 
like them to support the substance of tho medullary sheath. 

Nerve-endings in Sclera of Eye.$-A .E. Smirnom notes that though 
it has been shown that the tunica albuginea of the eye has a special 
nerve-supply, nothing is known of nerve-endings in it. He has studied 
the point in various mammals by the help of Golgi’s method and the 
methylen-blue method, and finds that, in addition to nerve-endings in 
the walls of the vessels, sensory endings occur between the bundles of 
fibres (true sensory endhgs), and also upon the connective-tissue 
corpuwles (probably trophic end-organs). 

* Comptes Rendus, cxsxi. (1900) pp. 298-301. 
t Auet. Auzeig., xviii. (1900) pp. 115-21 (4 figs.). 
: Tom. cit., pp. 411-55 (1 PI.). 

Cf. this Journal, ctnte, p. 566. 

Tom. cit., pp. 76-80 (3 figs.). 
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Nerve-endings in Heart.*-A. E. Smirnow lias nppliecl both Golgi's 
method ancl Ehrlicli's incthocl to tho studv of the cndings of the inotor 
nerves in  the muscle-cells of the heart of Tertebrates. He has obtained 
spccially good results i n  the case of the frog's heart and those of certain 
mammals (cat, dog, &c.). H e  ficcls that cach muscle-cell has i ts  nerve- 
cncling, and that the ncrve-endings arc different from both the ond- 
organs of striped muscles and tlic plexuses of unstriped muscles. Fine 
varicosc fibrils arise from the nci ve-fibres of the intra-muscular fibrillar 
ramifications, branch repeatcdly on the surfacc of tlic muscle-cclls, and 
finally form free telodcndritcs of varying form and extent i n  diffcrent 
groups of Vertcbintes on tlic suiftwe of tlic cells. 

Hair-cells of the  Crista and  Macula Acustica.t--Pi of. c'. &I. Fiirst 
lias studied these structures, especially in  salmon cmbrgos. Each liair- 
appnratiis includes a hair (of connected cilia), D basal disc (apparently 
composed of r o m d  corpuscles), acd a cone which is continued downwards 
into thc cell. These parts correspond to the cilia, the basal corpuscles, 
and the eonus of a ciliated cell. The hair-appnmtns, probably spccinlised 
as a sensory part of thc cell, has distinct structural peculiaritics, but 
the cell a s  a wholc bclongs to the ciliatid type. The hypothesis of 
Lcuhoss& niid Henneguy, that the basal corpusclcs a] c dorivcd from the 
ccntral CorpIiscles, rcniains probablc. 

Nerve End-organs i n  Muscle.S-Dr. Chi.. Sihlcr returns to the dis- 
cussion of some cliffieiilt points in  regaid to this subject. First, RS to  
the occurrence of sensory end-organs in  musclcs, he believes that  the 
" muscle-spindles " represent such orgnns. They can be readily found 
i n  the muscles of snakes, lizards, and tlie frog, and are clescribcd iii 
cletsil for a l l  three. A s  :in exnmplc the spindle of tho snake may be 
described. It consists of three parts, the ncrve, the capsule, ancl the 
ibuscle-fibril. The  last is sonicmhat broader than usual a t  the point 
where the nerre eiltcm, sliows projections on i ts  surfncc, and contcins 
a number of rounded nuclei : at  times the chnracteristic inusclc- striping 
is absent a t  the point of eutraiicc of tlie ncrvc. Thc  capsule consists 
of layers of mcmbranc. is  spindle-shaped, and appears to  hnvc thc snmc 
co~nposition as Hcnle's sl~enth. Tho nerve enters a t  one end of the 
spindie and loses Hcnle's slieatli as it enters, this being lost i n  the 
capsule. It retains Schwanu's sheath and the meclullary sheath until 
nearly the tip, where i t  rests upon the muscle. Thc  nerve ends i n  a 
plate on the surface of the muscle-fibril. As to tho function of the  
spindles, the author consideis that they arc probably scilsitive to the 
state of contraction of the muscle. 

A further point discusscd by tlic author is  the significance of the 
nuclei found i n  the motor end-organs of muscles. H c  finds that thcsc 
nuclei, in e.g.  tho lizard, are of t n o  kinds, distinguished by their shape 
nni l  staining reactions. H c  believes tliat thc one set belongs to the 
cndothelial cells of Hcnl6.s shcath, which is continueil to  tllc cnd of 
the nervc-fibrils, the other set to Sclimnn's sheath. He is  fiirther of 
opinion that the end-organ lies above, and not, as lias b c c i ~  siipposed, 
IJi.low the sarcolemma of the muscle-fibre. 

* Anat. Anzeig , xviii. (I!lOO) pp. 105-1.i (8 f i s s  ). 
t Tom cit., pp. 190-2(1:3 (t; figs ). 
t Air11 Dlilir. Anat  . 1) I ( i ~ d l l , )  pp sS4-54 (1 1'1 ). Ct. thi i  .Jouriml. 19 K, p :;:)7. 
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’ Multiplication of Nuclei in Striped Muscle of Vertebrates. * - 
X, Godclcmski, Sun., hns studied this in late ornbryos :tnd rcccntly born 
young of guinea-pig nnd mouse, and in salamandcr larvce. Nuclear 
multiplication tnlres place both by direct and by indirect division. 
Tliough previous observers have never announced the presence of 
ccntrosomes in differentiatcd transvczsely striped muscle, the author 
found them in typical form, not only ill thc monastcr stage, but evcu 
as early as the spirem stagc. 

Structure of Hair-follic1es.t - Dr. Adolfo Calef finds that in tlic 
Jcvcloping hairs of Mtis deczcrnanus var. nlbitia the outer root-shenth 
is  furnished with an epithelial appendix, which is also seen, though less 
markcdIy, in Sits scrofa. I n  the mouse the appendix beconies differ- 
eii t iatd into two I cgions, an upper which foriiis the scbnceous gland, 
and a lower, separated by an incision, wliicli lies at the side of the circular 
ZOIIC of proliferation, already noted by Torri in developing human hairs. 
Comparison with tbe adult mouse shows that the appendix corresponds 
t o  the rudimentary accessory hair which often lies at the side of the true 
hair. From a comparison with the pig and with the results of other 
suthors as to the zone of proliferation, Calef concludes that i n  all mammals 
thc outer root-sheath exhibits a more or less evident zone of proliferation 
which is tlic point from mliich an accessory hair may originate, or simply 
the rudirnent of an ntropliied hair ; it may possibly be the point from 
which the first rudimcnt of the substitution-hair originatcs. 

Secretion in Amphibian Oviduct.:: - V. Ellcrninnn notes in frog 
and ncmt tlic prcsencl: of granules as preliminary stages of the ovidiical 
inucus ; thcy occur on tlic threads of a plasmic network, and show differ- 
cutial staining, c. g. with h~n~atouyl in .  The mucus occurs in tlie cells 
i n  the forni of largc polylicdrnl bodies, aiitl a coinplcte series from thc 
minutest granulcs to thesc c:in be traccd, cspccial!y in the newt. 

Intestine of Ainia.9 - IcIr. W. A. I-Iilton notes that the intestinal 
convolutions are very cornplex in form aucl arfiingcnicnt, being made r i p  
of variously shaped folds and frec projections o r  villi. Thcrc is :I well- 
dcvclopccl outer longitudinal riiuscul:rr coat and a very thick inuer 
iiluscular coat. Next tlic latter tbcrc is n thick connective-tissue 
l m d ,  which scnds up projections of fibrcs i i i h  same folds and villi. A 
.wriscnZaris naucosct is present, n fcw fibrcs of which are prolonged into 
tlic cores of tlie folds and villi. The epithclium is simple, columnar, 
and not ciliated, except for a sinnll arcn tomrds tlic caudal end of the 
.spiral valve. 

New Edition of ‘ The Cell i n  Development and Iiiheritance.7jj - 
Prof. E. B. Wilson has enlarged his valuable text-book by over a hundred 
pages, and has added about fifty ncw figures. Some cliaogeu havc been 
made. I t  is recognised that thc centrosonie is  not always a permanent 
cell-organ ; the nlvcoliir theory of cgtoplnsmic stxictiirc is now niorc 

* Bnll. Acod. Sci. C!racovir. 1900. 
t Anst. Anzcig., s v i i .  (1900) pp. 5 
2 Op. cit.. sv i i i .  (1!)00) pp. 1S2-9 (f; figs.). 
3 Amcr. NtLt., 1xrsi.i. (1900) pp. 717-35 (19 fi 
/ I  ‘The Ccll i n  Developmcut aud 

Yoilr, 1900, xsi. and 483 pp,, 194 figs. 
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prominent ; and it is suggested that differcnt plasmic appearances may 
represent different phases of function. I t  is enough to say that the  
value of the work hag been enhanced. 

c. General. 

Fauna of Japan.* - Dr. Arnold Jacobi has a brief note upon t h  
Vertebrates of Japan, their distribution and origin. He  believes that 
the problem of the Japanese fauna has been needlessly complicated by 
the inclusion in the area of tho Kurile Islands on the north, and the 
Lutschu and Bonin Islands on the south. When these arc excluded, it 
is seen that Japan affords an example of a mixed region, its fauna con- 
sisting of three distinct elements, an endemic fauna due to the insular 
fieparation, and continental forms introduced at various periods from 
north and south respectively. Part of thc peculiarities may be ascribed 
to the great mcridional extension of the island chain, part t o  the variety 
of climatic conditions within a narrow area. 

Vibrissae on Forepaws of Mamma1s.t - Nr.  F. E. Beddard notes 
that there have been incidental references to the occurrence of an inner- 
vated tuft of hairs on the wrist, as Bland Sutton noted for Lemurs. 
Beddard has found such vibrissae on those Lemuroids, Carnivores, 
Ilodents, and Marsupials that use their forepams as climbing or  grasping 
organs, or in both ways. They may be really detected by touch, and 
they are often conspicuous in colour. Thus in a pale almost albino 
example of the squirrel Sciiirus n~aximus, the hairs were black, and in 
a black cat they mere white. 

Phylogeny of Mammalian Hairs.t-Prof. A. Brandt discusses four 
hypotheses :-(a) that hairs are derivable from reptilian horny scales ; 
( b )  that hairs arc comparable to epidermic proliferations which occur 
here and there in cold-blooded animals, e.g. to the Perlausschlag of 
Cyprinoids ; (c) that hairs arc modifications of the sensory papillae of 
Amphibians ; and ( d )  that hairs are in structure and development related 
to teeth, and derivable from placoid Selachian scales. I t  is the fourth 
hypothesis which commends itself ta the author. He  discusscs the 
structural correspondence, the similarity in mode of development, and 
possible transitional structures such as the bristle-like outgrowths on 
Selaclw maxima. 

Function of Thyroid. - Herr Oswald has been led to conclude 
that the bearer of the specifically potent substance of the thyroid is the 
iodine-containing thyreoglobulin, and that the colloid of the normal 
gland is a mixture of‘ this thyreoglobulin with a nucleoprotcid. 

Carotid Gland and Suprarenal Capsule in Mammals.]/-Dr. Swale 
Vincent discusses the bearing of recent work on his view that the carotid 
gland is the equivalent of the medulla of the suprarenal in mammals, 
and of the suprarenals of Elasmobranchs. H e  considers that Kohn’s 7 
results support this view, and that the differences between his own mork 

* Zool. Jahb. (Abt. Syst ), xiii. .(1900) pp. 463-is (1 map). 
t Nature, lxii. (1900) p. 523. 
5 Miinchener Med. Vocliensclir , No. 38, 1S99. 

7 Cf. this Journal, ante, p. 560. 

Biol. Centralbl , xx. (1900) pp. 5i2-92. 
See Beihefte Bot. Centralbl., ix 

(1900) pp. 382-5. 11 Snat.  Anwig,  xriii. (1900) pp. 69-56, 



and Kohn’s arc apparent rather than real, and chiefly due to differences 
in terminology. While the medulla of the suprarenal in mammals is, 
as he believes, in origin derived from the sympathetic as in other 
Vertebrates, yet in the adult i t  seems to be no longer nervous but 
glandular, producing a characteristic internal secretion. The cortes 
of the suprarenal thc author regards as corresponding to the interrenal 
of Elasmobranchs. Believing therefore that the above position is con- 
firmed on all sides by different forms of evidence, the author is wholly 
unable to accept Aichel’s * vicws that both medulla and cortex originate 
from the nephrostomes of the mesonephros, and that tbe medulla has 
nothing to do with the Sympathetic. He  points out especially that 
Aichel saye nothing of the remarkable sccretion, so characteristic of the 
paired suprarenals of Elasmobranchs and of the medulla of thc supra- 
rcnals in Mammals, or of tho comparative morphology of the supra- 
renal throughout the Vertebrate phylum, and belicves that Aichel’s 
results eniphasise the danger of relying exclusively on embryological 
work in studying such a problcm. 

Japanese Dancing Mice.?-E. von Cyou notes that in these crea- 
tures, which move only sideward?, nevcr fornwd or backward, only onc 
of the three semicircular canals is developed. Thc mice can hear notes 
about the pitch of their own squeak. If their eyes are bandaged, 
equilibrating movements are disturbed. On a turntable they stop their 
dance-like movements and remain at rest. 

Nostrils of Aquatic Snakes.$-Dr. Liidmig Knthariner notes that 
among the peculiarities of those snakes which habitually live in water, 
the presence of valved nostrils is usually numbered, the inference being 
that the nasal openings are closed by muscular action. h e  finds that 
this is not the case in any aquatic snake, for the nostrils invariably 
close automatically under water, and are opened by miiscalar action 
during brcnthing. The closing action i s  effected by means of cavernous 
tissue, which is compressed by muscular action during breathing. In 
order to allow room for the closing apparatus, the outer nasal chamber 
(Nasencorhof), which is virtually absent in other snakes, is not only 
present, but may (Chersydrus and Hydrophids) reach a great lengtli. 
The  nasal gland is generally present in aquatic snakes, but is absent irr 
Pelamis bicolor, and the olfactory epithelium diminishes in superficial 
extent as the adaptation to the aquatic life increases. The nasal muscle 
is absent in Hydrophide and Cheisydrus, although, except in Pelamis, 
the nasal gland is present. Jacobson’s organ was found to be well 
developed in a l l  the snakes studied. 

Variation in Frog. Q - Dr. Earnest Warren notes that three times 
in three years hc has noticed in frogs used for class-dissection the 
occurrence of a vessel passing from tho lung to the hepatic portal 
system. In  the last case observed an artery and a vein ran side by side. 
The artery arose from the postcrior mesentcric artery, and passed to 
the apex of the lung, while the corresponding veiu bifurcated, one 

* Cf. this Jourual, ante, p 561. 
t Arch. Ges. Physiol., lsxix. (1900) pp. 211-202. See Zoul. Contl:rlbl., tii .  (1900) 

J Anat. Anzeig., xviii. (1900) pp. 122-3 (1 fig.). 
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branch being continuous with thc rcnal portal and the other with tlie 
rectal vein of the hepatic portal. T h e  interest of the variation is t h e  
similarity to  the conditions obtaining in  R Teleostean, where the mesen- 
teric artery sends a branch to tho rctc mirabile of the air-bladder, the  
blood rcturning to thc portal system. T h e  author suggests that  the 
casc is one of revcrsion. 

A Remarkable Axolotl."-Prof. H. L. Ohborn describes an 
.'axolotl" from n low lcvcl marsh htream in Dakota. I t  displays a 
oomlriination of larval and adult chartctcrs in  its exterior form. I n  
size i t  greatly excccds the average of Amblystoma, and i t s  length, 
312 mm., goes bcyoiiil thc maximum reported length by 20 mm. Thcro 
is a closc gencral rcsemblancc to  A. tipinurn, but a dccicled unlilrcness 
t o  the  hithcbrto rccordcil diredon larvs of that species :-in total size, 
thc  shape of the gular fold, the sizc and shspc of the gills, thc  number, 
sizc, and shspc of tho gill-filamcnts, thc proximity of thc eyes to thc 
snout, the coloration of the body, the length of the front limbs, thc 
outline of thc post-abdomen, a d  the locality in  which the animal nas 
found. 

Caudal H e a t  of the Hagfish.?-Dr. C. W. Grecne describes the 
caudal heart in  the Californian hagfish, Polisfofremn ( = Bdellostnma, 
1301izcu) stoicti. Rctzins noticed in  1890 n similar paired pulsating 
organ in  tlic tail of Myz;ire. Its function i s  to drive tho blood cf the 
subcutaneous spnccs bacli into the ciiculatory system. 

Compensatory Movements of the  Eyes in Fishes.': - E. P. Lyon 
finds that certain compensatory cyc movemcnts in thc dogfish can be 
produccd without the intervention of thc  semicircular canals. I f  tho 
tail of n dogfish is turned to one side, the eye of that side i s  directed 
forwards, and that cf the other side bacl~wards. But  as this occurs 
after thc eighth nerves are cut, the reflex does not originate in  the ear. 
As thc reflex ceases, howevcr, when thc spinal cord is dividctl well 
forward i n  tile body, thc author concludcs that the sensory disturbances 
which give iisc to tlic reflex nrc located i n  thc posterior par t  of the 
trunk. This  scems inconsistent with Lee's conclusion th:tt the  noimal 
compensatory movemcnts of the cye arc reflcxcs produced by  ii stimu- 
1:itioii of' tho seniicirculnr canals. 

Races of Mackerel.$--iIIr. H. C. Williamsoii has made a laborious 
investigation with a vicw of determining whether racial differences exist 
between the rnnckcrel of thc West and East coasts of Scotland. Thc 
methods employed ivcrc those uscd by Heincke in his study of the local 
forms of the herring. I t  need llardly be pointed out that tlie work is 
of interest in connection with the general problem of variability. 

Of tho numerous characters painstakingly measured there are, with 
threc exceptions, probably none which differ in the three groups to  an 
cxtent that would permit stress to be laid upon them, when the inevitable 
shortcomings of the dimensions i n  respect to  accurate measurement arc 
taken into account. I n  tlic case of tho fin-rays, finlets, and vertebrae, n o  

* Amer. N3t. s s s i v .  (1900) pp. 55l-G2 (4  figs.). 
t Amer. Journ. Physiol , ix.  (1900). See Amer. Nat., sxs iv .  (1900) pp. G66-7. 
i Tom. cit , pp. 77-s?. 
9 Atlii. R P ~ .  Fislicrp B n n d  for Scotland, ir i i i  (1900, pp. 294-323 (15 tiiblrs). 

S;Pr Amer. NRt , XSXIV. (1900) pp. 669-70. 



tliffcrcnccs n Iiich would on Hcincke’s method admit of tlicir sewwittion 
into races wcro found. Betacen the mackerel caught in thc Clyde, a t  
Barra and Storno\cny, and off Aberdcen, thc difcrences in the lengths 
of the licad, slrull, s a d  pectoial fiii may with some probability be granted 
iecial distinction. The shorter lcngth of hcad end skrill, i n  which the 
Clyde and Barra and Stornoway lots niorc closely rcecniblc one another, 
separate thcm slightly from the Aberdccn coilection, and i n  respect to 
:I shorter pectoral fin tlic Aberdcen nnd Barra and Stornon ay fishcs are 
scpnratcd by a small interval from thc ( ‘lydc individuals. With regard 
to tLc other charactera, the autlioy considers that tlic evidence does not 
~ x o r c  thcm of racial distinction. 

N a t u r a l  History of the Plaice. -Nr. I€. N. Kylc finds thnt the 
:bvcrage size a t  first maturity for the plaice of tlic southerly Kortli Sea 
lies betwceil 13 and 14 in. for tho fcniale and between 10 and 11 in. 
for tlie inalc. I n  the northerly North Sea plaice this avcrage is  for 
fcm:tles about 2 5 . 6  in., for malcs about 13.5 in. Tlic difference between 
the sizes of the sexes at this pcriod may correspond to a year’s growth. 
Following the example of Hcincke, he applies the mathematical inetliod 
to the problems of scx-, growth-, and race-variability. Secondarv sexual 
cliflerences have not been found in vertcbrw, fin-rays, body-height, nor 
tail. T h e  skull-dimcnbions, lcngth, breadth. 2nd depth are slightly 
greater i n  the female than in tlie male, and this i s  probably connected 
with thc ninss and position of thc rcproductivc organs, which arc l x g e r  
mil placed more posteriorly than‘in thc male. In a group of iiidividuals, 
bimilar in size a d  sex, therc is a range of variation in  number of 
vcrtcbrle and fin-rays, which is probably due to  surrounding physical and 
chcniical conditions only. ‘l’hcse structurcs do not vary with growth, 
but are fixed a t  the carliest stages. The body-hcight and length of tail 
do not alter relatively to the body-length during growth, but there is  EL 

rclativc decrease of sknll-length and  breadth. As to skull-dcpth, this 
dimension does not alter relatively to the skull-length. As to race 
variability, i t  is shown that the North Sea plaicc are divided into at least 
two gioups by  distinct diffcrenccs i n  structure. The northciii forms 
havc greater body-height, they are rounder more massive fish, n liilc tlic 
southern forms are niorc slender but longer. The changes in the rclntivc 
proportions of structures due to  sex, growth, or ram, probably do not 
disturb the “balance of organs.’’ If this balance is constant for the 
spccies, these alterations i n  the relative proportions of structurcs iiidicatc 
thc various possible combinations of structures and organs which may 
arise from the specific variability of the organism. 

Flat-Fishes.y-Mr. H. M. Kyle gives a classification of t h  Hetero- 
somata. The family groups are, with slight modifications, taken from 
the recent morlr of Jordan and Evermanx.$ As important charactera 
distinguishing the various sub-families he mekcs use of :-( 1) the posi- 
tion of the nasal organ of the under or blind side relative to  the anterior 
extremity of tho dorsal fin ; ( 2 )  the form and structiire of the olfactory 
cpitltcliom. T h e  geographical distribution and affinities of tlie various 
sub-fuiilics arc discussed. 

* Ann.  Rep. Fishery Board for Scotland, sy i i i .  (19011) pp. 15!1-141 (2 pls,). 
+ ‘1.01u. oit., pp. 335-69 (2 PIS.?. 

‘ The F i h s  of North and 3lidclle Amcrira,’ \Vasliin$tm. 182s. 



l?l\4 S ~ M 5 1 A 6 Y  I)F c I'1:l:LST CESEBWHES RPLATISG TO 

Nesting Habits of Brook Lamprey.* - Messrs. R. T. Young and 
L. J. Colc have madc interesting observations on tlic bchaviour of the 
brook lamprey (Petrompon IciWeri) in moving stones for nest-building. 
The lampreys seem to have little method, they seize a stone and carry 
it straight ahead from thc nest, in a few cases observed into the nest. 
Two lampreys may move a stone conjointly. I n  a postscript, Prof. Gage 
recalls his observation that this lamprey keeps to the brooks, attains its 
full size in the larval state, is never parasitic, remains in the sand during 
the transformation-period (September to April), emerges in April to 
Nay, builds a nest, spawns, and disappears. 

Zoological Yearbook.t-We havc received the Naples Jdiresberichf 
for 1899. It preserves the character i t  has had of recent years, con- 
tinuing to exclude systematic papers. It is oncc more ahead of thc 
%oological R e c o d  in it9 date of publication. 

Tunicata. 
Branchial Sac in Ciona intestinalis. $- D. Damas has made a dc- 

tailed study of this structurc in adult and larva, and bas obtained results 
in essence similar to thosc of Marc de Sblys Longchamps 4 for Ascidiella. 
I n  the adult the branchial sac shows six areas dcfined by fivc sinuses 
which differ from the other sinuses. Dcvelopment shows that these areas 
correspond to the protostigmata, the sinuses to tho primitive sinuses 
which ran between the protostigmata. Their persistence is to be ex- 
plained as doe to the simplc primitive character of Ciona. Of the 
intervening sinuses in the adult, it  is found that cach order contains 
twice as many sinuses as the order below, thus there are six sinuses of 
the second order, twelve of the third, and so on. Again, the nrca 
between any two sinuses of one order is exactly halved by a sinus of 
the next order, that is, sinus of order three lies midway between t w o  
sinuses of order two, and so on. These rules arc true not only of the 
transverse sinuses, but also o f  dorsal languets and brauchial muscles, 
and arc a necessary consequence of the method of development. But 
although the development follows uniform rules, it is not necessarily 
synchronous in the six primitive areas ; for sinuses, languets, and auscles 
begin to appear in the first of theso before the fifth and sixth are com- 
pletely formed, and this difference persists in the adult. The consequence 
is that, although the six areas in the adult have their sinuses, c%c., 
arranged on the same plan in all cases, the number of sinuses is not 
the same in each case. There appears to be no (known) limit t o  the 
complexity which may be attained by the surface of the branchial sac. 

INVERTEBRATA. 

Plankton of the Elbe./]-Herr B. Schorler finds the potanloplankton 
of the Elbe a t  Dresden to be distinguished by the scareitg of animal e s  
compared to vegetablc life; the latter is cheracterised by the great 
:tbundance of diatoms, especially in the spring and autumn. Among 

f Berlin, 1900, not continuously paged. 
5 Cf. this Journal, unte. p. 36. 

Sec Bot. Centr:rll)l.. 
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tlie animal plankton there is an especial rarity of Crustacca, Radiolaria 
being relatively much more abundant. The vegetable plankton ha8 :L 

double effect in the purification of the water. I t  consumes substauces 
which would otherwise corrupt the water, and it gives out the oxygeu 
which is required by the animal life. 

Plankton of Mammoth Cave.+-Mr. C. A .  Kofoid has studied tow- 
net collections made in the Echo River in the Mammoth Cave, but finds 
that tlie organisms of the collections arc chiefly surface forms swept ill 
by means of swallow-holes. Uopepods are numerous, but there is no 
evidence that any of them are true cave-forms ; such cave-forms are in- 
ched remarkable by their absence. 

Mollusca. 
(I. Cephalopoda. 

Development of Placenticeras.7--Prof. .T. 1’. Smith Iias studied t11c 
development and phylogeny of this type, and his results, he says, illus- 
trate the possibility of deciphering racial history in individual ontogeny. 
‘l’he stages wholly lost out of the ontogeny lie between the nautiliau 
protoconch and the glgphioceran larval stage, perhaps corresponding 
to the period before hatching. All later stages are recorded in the 
ontogeny with a fair degree of distinctness. Thc protoconch cannot 
be correlated with‘any nautiloid, but the later Rtages can be 
compared with ammonoid genera, the exactness of the correlation 
becoming less RS the stage advances, on ac,-ount of unequal acceleration 
of development of ancestral characters, but on the other hand easier, 
on account of the greater numher of characters one has to deal with. 
The oarliest larval stage is nautiloid in septa, but ammonoid in its 
calcareous protoconch. The middle larval stage is comparable to the 
Palaeozoic Glyphioceras, the last larval stage to the Mesozoic Mannites. 
I n  the adolescent period Placenticeras goes through a Cymbites-liiic 
stage, an segoceran stage, a perisphinctoid stage, is then like Cosmoceras 
of the Jiirassic, and finally resembles HopZites of the Cretaceous. It is 
thus shown by ontogenetic study that Placenticeras developed out of 
Hoplites, and comes near the Stephanoceratidse. The development gives 
:In unusually fine illustration of the Inw of acceleration or tachygenesis, 
with its two corollaries, unequal acceleration and retardation. 

y. Gastropoda. 

Xinute Structure of Snail’s Stomach.Sr.Rina Monti describes tlic 
lining epithelium which consists of ( a )  caliciform cells full of mucus, 
:md (5) cylindrical cells with cilia. The tissuc which supports the 
cpithelium includes large connective-cells (Leydig’s), fibrillar connective- 
tissue, pigment-ceils, smooth muscle-fibres, and sessels lined with endo- 
thelium. Outside this there are longitudinal and then circular muscles ; 
and this muscular sheath is enveloped in D connective-tissue rich in largo 
cells analogous to those of the sub-mucosa. 

* Trans. Amer. Micr. Sac., xxi. (1899) pp. 113-26. 
t Contributions to Biol. from the Hopkiris Seaside Lab., ssii 

2 Bend. 1st. Lombrrdo, xxxii. (1899) pp. 1086-97. 
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( ‘.difornia Acad. Sci.,i. (1900) pp. 181-240 (5 plu.) 



Salivary Glands of Pulmonata.*-lliiia Monti descriLes tllc struc- 
tnrc of the salivary glands of tcrrcstrial Gastropods, distinguishing tlic 
stroma of fibrillar connective-tisanc and the parcnehym:i of iiiucous, 
transparent, and granular cells. I-Ic contrasts the resting with tlic active 
Fliases, and notes the absence of any hints of mitosis. 

Albumen-gland of Snail.t--I)r. G. Paravicini finds that this g l m d  
cxhibits profound changes both i n  forni and structure in  the COIII'SC of 
its development. It is nt first unciriiform and sccondarily liiiguiforni. 
I t  arises from the snmc e:iibryonic stratuin as the prostcite g l a d .  Tliv 
occasional appearance of superuiimerary lobes in the adult is to bc iii- 
terpretcd ns tlic persistence of a trausitory embryonic state. 

Development of Ap1ysia.S-I?. 31. Georgevitch has studied the earlier 
stagcs i n  the tlcvelopment of Aplysicc depilans, with special reference to  
the origin of tho mcsodcrm. As in  many nio11iiscs, R vitcllinc niembrmc 
i s  absent. I f  a t  the four-cell stagc thc two cells of the animal pole b~ 
called A, B, and those at  the vegetativc pole C. D, niitl the nomenclatnrc 
bc prescrvcd througlioiit tlic divisions, tlicu tlic primitive mesoblasts arc, 
2 d and 3 c, and appeer nt tlie 12-cell stage. I n  their origin these cells 
are closely siniilnr t o  the incsoblnsts of Polycl:l;dee, arid by their division 
they give rise to the nicsoblnstic btinds. Thc  author couiparcs in  detail 
his figures and results witli those of othcr previous observers, and i n  hi\ 
summing-up maintains that i t  i s  now proved that the nicsoblast arises 
in  Aplysia after precisely tlic samc fashion ns in othcr niollnscs. A t  
tlic same time the nuthor's work 011 Aplysin accentuates tlic resemblance 
betwccn Mollnsca and l 'o l~clades in rcgard to the origin of the mebo- 
blast. 

6. Lamellibraiichiata. 

Pelecypoda of the  Chicago Area.$ -Mr. F. C'. 13:tker lins prepared 
the first part of the Cliicago Natural History Survey, which deals with 
the Pelecypoda. After a gencral introduction discussing molluscs i i i  

general, methods of collecting and prcserving, the features of tlic area, 
a n r l  so on. tlic author proceeds to a systcmatic survey of thc spccics. 

Sexual  Dimorphism in Lamellibranchs. I] - A. Ostronunioff notvs 
that  i t  is coinmonly stated that in l i r i io  alone among Bivalves i s  tlicrcb 
:my trace of secoudary sexual characters. He has, 1JO!VOVCr, found tlint 
in  Aslnrte sulcatcc Phil. the females have the cclges of thc ralvcs tootlied, 
while in the males they are smooth. 

Arthropoda. 
(1. Insecta. 

. .  
Middle Ocellus of I?sects.$--Chujiro Hochi points out that if the 

middle ocellus in thc adult insect, d t i c h  Leydig and Brandt long sincc 
showed to be double, is formcd from the fusion of two occlli oncc: 
separate, one might expect to find traces of two pairs of ocelli in 

* Rend. 1st. Lonibartlo, xxxii. (lS99, pp. 534-5. : Anat. Anzcig.. sv i i i .  (1000) pi'. 145-74 (30 figs.). 
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generalised insects. The  fenestra of some male coclcroachcs (CorpZin 
and Heterogamin) is replaced by an ocellufi, and a little below the 
fenestra there is on each side a pcculiar spot which iaay be another 
rudimentnry occllus. 

Ecdysis in Aspidiotus perniciosus? -Dr. L. Keli finds that in this 
insect there are three different dorsal shields, the first or white larval 
shield, the second or black larval shield, and the final shield. The first 
and second consist only of wax threads, without relation to thc larval 
skin, which participates only in the formation of the third shield. The  
first is always thrown off, the second usually, neither forms any part 
of the third. The first 111071lt cccurs at the beginning of the forrmntion 
of the third shield, and the last coat is utilised in its formation. 

Balloon-like Metatarsi. t - Mr. Brues finds that the enormously 
swollen metatarsus of Bittnconaorpha clao+es Fabr., a near relative of thc 
crane-flies, is almost cntircly occupied by an cnlarged tracheal tube. 
The insect flies poorly, and the author suggests that the balloon-like 
metatarsi enable it to be wnfted easily by currents of air. When sus- 
pended in the air the insects are like thistle-don. 

Female Eciton. - Prof. W. M. Wheeler lins snccccdcd in findiug 
the female of the driver ant, Eciton sumichrasti Norton. He givcs somu 
account of the habits of the species, noting, for imtance, that it possesses 
in a very inarked degrec the power of swarming so characteristic of 
certain tropical Ecitons. Two other specks, E. ornnivowm 01. ( = cxcunt 
Latr.) and B. califarnicunz Mnyr., were secn in the vicinity of Austin, 
but the diversity of the males (formerly described as species of Labidus) 
taken about the eleclric lights bhows that there must be othcr species in 
the district. Prof. Wheeler has also some notes on the myrmocophilcs 
fonnd in the Eciton-nests, e.g. a small Staphyliriid bcatle which hns a 
very striking resemblance to a worker Eciton. Since the Ecitons ai*(' 
blind, the colour of the Ecitophilcs cannot matter to  f h t ,  but the forin 
and surface sculpture of the guest-insect are of great importance, ant1 
t)ie author follows Wasmann in hinting that we have here a new and 
elsewhere unknown form of mimicry-a deception of thc sense of touch 
which must be extraordinarily keen in these blind ants. 

Mating in Moths.S--Dlr. A. G. Mayer took 449 cocoons of Ccillo- 
snmin prontethecc from Cambridge, Mass., t o  Loggerhead Key, off tIiu 
Florida coafit, many hundred miles south of the southernmost range of 
this species. In  this locality, where intrusions were eliminated, the 
observer found that the sexes pay no attention to the appearance or 
coloration of their partners. 

B. Myriopoda. 

Swarming of Diplopoda. 11 - Prof. Karl W. Verhoett' notes that in 
1879 J. Paszlavsky described Brachyliulzcs unilineafus C. Iioch as occiir- 
ring in such dense massea on the railway line in Hungary as to seriously 

Some histological evidence of this is promised. 

* 55001. -\nzeig,, axiii. (1900) pp. 502-4. 
t Biol. Bull., I. (1900) pp. 155-60. 
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impede tr&c. I n  June of this year he read of a similar occurrence 
a t  Sennheim near Miilhausen, the animals being described in the news- 
papers as ‘< J ~ U S  terrestris.” Prof. Verhoeff obtained numerous speci- 
mens from the Sennheim station-master, and learnt also that the delay 
to the traffic resulted, not, as currently reported, from the volume of the 
nnimalp, but from the fact that when crushed they rendered the rails so 
slippery that the wheels would not grip. Verhoeff found that the 
animals mere in reality Scliizophgllum sabulosum, and were all sexually 
mature. Hc believes that the swarming is due to over-population of 
a special area. In  consequence the females are unable to find suitable 
spots in which to lay their eggs, and the migratory instinct, natural to 
ihe ripe condition, is grcatly intensified, the movement of the unfer- 
tilised feinales leading to an equivalent movement among the males. 
All the specimens studied were found to belong to the form typica. 

Genera Schendyla and Pectinunguis.“ - Prof. Karl W. Verhoeff 
considers that these two geuera should be united, as transitional stages 
exist bctween the two conditions on which the generic distinction is 
based (arrangement of the ventral pores). He  thinks Pectinunguis 
must lapse, and divides ,Yclmdyb into two sub-genern, Schendyla s. str. 
and Ha~loscliendyla, according to the shape of the ventral plate and the 
ycsence or absence of glands. 

Diplopoda of Switzer1aqd.t - Dr. H. Rothenbiihler publishes a 
second paper on this subject. The present paper gives first records for 
Switzerland of various known forms, and describes several new species, 
one of which falls into a new genufi. The last-named, described as 
Trimerqphoron grypiscliiuw g. et sp. n., is based on a single male from 
the Engadine, and belongs to the Chordeumids. The genus i s  defined 
chiefly by the characters of the gonopods. 

7. Protracheata. 

New Genus of 0nychophora.S-Dr. Arthur Dendy proposes a new 
genus, Ooyeripatus, for the reception of three species described by him, 
0. cviparus, 0. insignis, 0. viridimaculalus, in all of which the genitel 
aperture of the female is placed at the end of a prominent ovipositor 
which lies between the legs of the last pair. The legs have three 
spinous pads. The above constitutes the generic definition ; i n  addition 
all are probably oviparous, but this is uncertain in the case of 0. insignis. 

Species of Peripatus.$-PIof. E. L. Bouvier has received from the 
British &[useurn a further series of specimens of Perkatus, including 
among others the collection of Jamaican forms. His observations lead 
him to the conclusion that two species have been described under the 
single name P. jamaicensis. Of these onc should retain this name; 
this form occurs in two varieties, known respectively as mut. swainson% 
and nut.  gossei. The other species, which has been confused with 
the first-named mutation, is a variety of P. juliformis (var. gossei). 

* Zool. Anzeig., xriii. (1900) pp. 483-6. 
t Rev. Snissc Zool., viii. (1900) pp. 167-92 (1 pl ). 
: Zool. Anzeig., xxiii. (1900) pp. 509-11. 
5 Quart. Journ. Micr. Soi., xliii. (1900) pp. $49-57. 
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5. Arachnida. 

Are Solpugids Poisonous ?,*-E. Lonnberg has made careful obser- 
vations on Galeodes amneoides in the neighbonrhood of Baku, on the 
Caspian. The animal did not poison the insects and other animals on 
which it preyed. ‘‘ I n  attacking a small scorpion, it crushed one of the 
slender joints of the abdomen and then the segment containing the 
poison-sac. I t  nest attacked the larger abdominal segments, working 
its jaws into the interior and devouring the flesh. During this whole 
time the scorpion struggled and fought, moving freely and showing no 
sign of being poisoned. I t  could not penetrate the skin of a frog, 
although it attempted to bite it several times.” I t  could not penetrate 
the human finger-tips. Flies which were bitten, but had not the nervous 
system injured, were able to crawl about for a long time. These facts, 
d o n g  with the absence of openings in the chels, through which poison 
could escape, led L6nnberg to the con~lusion that Baleodes at least is  
not poisonous, in spite of its reputation. 

C. Crustacea. 

Fresh-water Entomostraca from Ce1ebes.t-Dr. Theodor Stingelin 
has studied a collection made in a pond near Macassar, and finds that it 
contains the following forms :-three species of Copepods represented 
only by a few adults but by many larvze; three species of Cladocera 
present in small numbers ; two species of Ostracoda abundantly repre- 
sented both ss larvse and adults. I n  addition, the material contained 
two unrecognisable insect larvm, a Hydrachnid larva, and fragments of 
a Xotifer. The Entomostraca include such widely distributed forms 5s 
Xoina paradoxa and Cyclops leuckarti, as well as peculiar forms s w h  as 
the Further Indian Diaphanosoma sarsi and its varieties. It is to be 
noted that when European and tropical fresh-water f o r m  are identical, 
the latter are not larger or more luxuriant, but actually smaller than the 
northern forms. 

Heliotropism of Cypridopsis.$-Elizabeth W. Towle shows that in 
the case of this Crustacean and of Daphnia tho direction of movement 
i n  response to light does not result from the effort on the part of the 
animal to  reach R certain optimum intensit,y. I t  is  determined (1) by 
the direction of the impinging rays, and (2) by their relative intensities. 
T h e  animal (Cypvidopsis wvidua) may be at  one time “ positive,” at another 
time ‘‘ negative” i n  regard to  light, and one cause of this variation 
is contact. Contact with the sides of the trough or pipette or with ob- 
structions therein causes a change from negative to positive, whereas 
the reverse change takes place independently of external conditions. 
* Plates and Scales of Cirripedes.5-A. Gruvel notes that the question 
of the relation of the scales of the peduncle to the capitular plates in 
Scalpellurn or Pollicipes has never been adequately discussed. The 
evidence, paleontological, embryological, and morphological, seems to 
him to lead to  the following conclusions :-The ancestral Cirripede was 

* Ofversiyt K. Akad. Stockholm, Ivi. (1900) p. 977. See Amer. Nat., xxxiv. 
(1900) p. 653. 

$ Amer. Journ. Phywol., iii. (1900). 
J Proc.-Verb. SOC. 8ci. Bordeaux, lS99, pp. I IS-24. 

t Rev. Suisse Zonl., riii. (1900) pp. 193-207 (1 pl.). 
See Atuer. Nat., xxxiv. (1900, pp. 60.3-4. 

DBC. 19fh, 1900 2 2  
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covered by a series of cuticular formations showing no distinction intD 
plates and scales ; the capitular plates have arisen by a specialisation of 
these primitive scales, and are therefore equivalent to modified and elabo- 
rated peduncular scales; on the other hand, in those Cirripedes which 
have soft peduncles, the primitive scales have in that region undergone 
gradual degeneration, and may be represented only by little specks of lime, 

In a later communication” the author discusses the relation of the 
pedunculated and sessile Cirripedes, as indicated by the hard parts. He: 
believes that the relation is best indicated in the following scheme :- 

&C. 

I 

Pollicipes 
I 
I 

Sccilpellicm 

I 

5 

I 

I 
Balanus . 

I 
$0 

The genera Plumulites and ~0ricu.kz represent the point of origin of 
both sessile and pedunculated forms, the base of the Balanidse, which 
was at first membranous aud then calcareous, being formed by an 
increase in size of the zone of fixation in the Lepadidse. The “rampart ” 
of the Balanidre has arisen from a fusion of peduncular scales; the 
operculnm is equivalent to the terga and scuta of the Lepadidae. The 
geniis Tubkinella, save for its enlarged base, may represent the first 
stage in the development of the Bslanid type, the successive stages 
showing increasing proliferation and coalescence of the peduncular 
scales, while the opercular valves remain unaltered or even atrophy. 
In  the Lepadid type, on the other hand, the peduncular scales have 
gradually diminished and the capitular plates have attained a higher; 
degree of development. 

A further paper t suggests a modified classification of the Thoracica, 
the salient features of which may be indicated as follows :- 

Family (1) Polyaspids (scales on peduncle). 
,, ,, ( 3 1  TetraspidE ,, 9 

,, (4) Amspida: ,, 1, 

Sub-order Lepadidre (Pdunculated Cirripedes). 

(2 j Pentaspids (no scales on peduncle). 

* Tom. cit., pp. 110-7. t Tom. cit., pp. 152-7 
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As indicated in the names of the families, this classification depends 
on the number of capitular plates. 

Suborder BalanidE (Sessile Cirripedes). 
I. Unsymmetrical forms. 

Family (1) Verrucidse. 

Family 1) Octomeridse. 
,, 2 Hexameridre. 
,, i! 3 Tetrameridre. 

11. Symmetrical forms. 

These families are founded on the number of pieces in the test. The 
paper includes a synoptical list of genera. 

New Chondracanthid.*-MI. C. Vaney and A. Conte have found 
in the gill-chamber of clinus argentatus Riss., a parasitic Copepod be- 
longing to the genus Diocus Eroyer. Kr6ger’s genus was established 
for D .  gobinus Fabr., a parasite of the fresh-water fish Cottue gobio, and 
the author’s form differs from the type species in the absence of all 
segmentation in the male, whereas in D .  gob~nus the abdomen in the 
male has sin segments. Nevertheless, the new form is placed in the 
genus Diocus as D. clini. In Clinus argentatus one specimen of the 
parasite only was found in the gill-chamber, but both sides of the body 
are usually affected. The pigmy male is usually free in the bottom of 
the gill-chamber. Parasitised fish have rudimentary genital organs, 
and were found only in the Rade du Lazaret in the roadstead of 
Toulon. As Clinua argentatus has been studied at various points on 
the shores of the Mediterranean, there seems no renson to doubt that 
this is another case of that localisation of parasites to which attention 
has already been drawn. 

studies on kgufida?.? -Herr L. von Nettovich describes Argulus 
viridh sp. n., a fresh-water form new to Europe, takes a survey of the 
other BpeCieS, and gives an account of the structure of the shell-gland 
and integumentary glsnds. The shell-gland opens at the base of the 
second maxillipedes ; it consists of terminal saccule, urinary canaliculi, 
and ureter (the last arising from an inturning of the skin). Shell- 
gland and antennary gland are homodynamous. There are both uni- 
cellular and compound integumentary glands, and two types of each. 

Development of Nebalia ge0ffroyi.S-Prof. Peter Butschinsky has 
continued his observations on this subject, and in a preliminary note 
gives a list of his chief results, the more important of which are as 
follows. The eggs are of the meroblastic type and contain a large 
amount of yolk, the segmentation is centrolecithal, and the yolk re- 
mains unsegmented. All the segmentation nuclei pass to the surface 
of the egg and take part in the formation of the blastoderm. Three 
pairs of Nauplius appendages appear at an early stage in the space 
between a posterior and two anterior thickenings on the ventral surface. 
The cells of the posterior thickening give rise to a mass of meso-endo- 
derm cells, from which endoderm and mesoderm originate. The former 
spreads over the whole yolk and forms the large mesenteron, while the 

* Rev. Suisse Zool., viii. (1900) pp. 97-105 (1 pl.). 
i. Arbeit. Zool. Inst. Univ. Wien, xiii. (1900) pp. 1-32 (1 pl,). 

Zool. Anzeig., xxiii. (1900) pp. 493-5. 
2 2 2  
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mesoderm, which never forms true mesodermal somites, arises from 
the remainder of the meso-endodermal mass after the separation of the 
endoderm. 

North American Grapsoids.*-Mary J. Rathbun gives a synopsis 
of the North American Catometopous or Grapsoid crabs, which include 
the common ocypode of the New England shores, the fiddlers with their 
remarkable development of one claw in the male, the land crab Cardi- 
soma guanhumi, the Pinnotheres ostreum of oysters, and the anomalous 
Palicide, inhabitants chiefly of warm waters or of considerable depths. 

“Variation of the Rostrum in  Palsmonetes vulgaris.t-Dr. Georg 
Duncker has investigated the number of rostra1 spines in 1050 shrimps, 
and his facts lead him to the conclusion that the indices of variability 
done, not the coefficients of variation, are morphologically significant, 
and the former are similar in homologous characters, but independent 
of their mean values. 

Colour Change in  Crustacea. $-Messrs. F. W. Gamble and F. W. 
Heeble’s important researches on the colour physiology of Hippolyfa 
carians were reported here somewhat fully on the appearance of their 
paper in abstract ; in the complete memoir which is now available the 
following points merit further notice :-First, the series of water- 
uolour drawings which illustrate the paper, and show admirably the 
sk i l l  which the prawns-especially the females-display in selecting 
weeds of tints which harmonise with their own, when freedom of choice 
is allowed. Second, a detailed account is given of a relatively simple 
apparatus in which the prawns may be readily kept alive for purposes 
of experiment. The complete paper further contains full details of the 
experiments upon which the conclusions stated in the abstract were 
based, with tables of the observations. The most important point in 
an impressive paper is perhaps the occurrence of a periodic cycle Gf 
colorir change-a point dealt with in the previous abstract, but the 
paper raises many important questions in reference to the colour 
physiology of Crustacea, some of which the authors hope to pursue 
further. 

Annulata. 
An Atlantic “ Palolo.”§-Nr. A. G. Mayer under this title describes 

Stnurocephalus gregaricus sp, n., a Nereid whose swarming habits he 
hss studied at Loggerhead Key, Tortugas Islands, Florida. I t  would 
appear that the swarming occurs on the day preceding the day of the 
last quarter of the June-July moon (two observations). Swarming 
begins before sunrise, and the discharge of the genital products occurs 
about sunrise. There is no external difference between the anterior 
barren segments and the posterior fertile ones, but the discharge of the 
products is so violent as usually to tear and injure the fertile segments. 
The entire worm appears at the surface, and, shortly after the discharge 
of the products, sinks again to the bottom, but whether the injured 
segments are sloughed off or not was not ascertained. The eggs con- 

* Amer. Nat., xxxiv. (1:lOO) pp. 583-92 (15 figs.). 
t Toni. cit., pp. 621-33 (:? PIS). 
1 Quart. Jouin. Micr. Sci , xhi .  (1900) pp. 589-698 (5 pls.). Cf. this Journal, 

ante, p. 202. Bull. Mus. Comp. Zool., xxxvi. (1900) pp. 1-14 (3 pls.). 
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tain much yolk, segmentation is total and unequal, and the gastrula is 
epibolic. Til l  the fifteenth day the larvae show strong positive photo- 
taxis, at the end of the fifteenth day they lose their cilia and sink to 
the bottom. The larva is telotrochal and possesses large ectodermal 
cephalic glands. 

Nephridia of Polyehaeta.*-Mr. E. S. Goodrich, in Part 111. of his 
memoir on this subject, discusses the anatomy of the nephridia in the 
Phyllodocidae, the Syllids, and the Amphinomidae, together with some 
other forms, summarises the anatomical results contained in Parts I., 
II., and III., and upon the basis of this work, draws the following 
conclusions in regard to the homology of the Polychrete nephridium, 
nnd its relation to the genital funnel. I n  the first place he opposes 
the view that the genital funnel is merely a specialised portion of the 
nephridium, and contends that its development shows i t  to be the 
homologue of the genital ducts of other Annelida. His results show 
that in the Phyllodocida the nephridia have no internal openings, but in 
most segments a genital funnel fuses[ with the nephridium at maturity, 
the compound organ fnrming the genital duct. In some other families 
(Nereid=, Nephthyids, &c.) various conditions of the genital funnel 
occur, showing more or less intimate relation between nephridium and 
genital funnel. This culminates in the Hesionid Irma, where the 
tusion is so complete that the two organs can only be histologically 
distinguished. In the remaining large families (Eunicids, Amphi- 
nomida, CLc.) the condition occurs which has been always regarded as 
the typical one for Polychautes-that is, there is a ‘‘ nephridium with 
:L large trumpet-shaped internal opening, which also functions as a 
genital duct. The author believes, however, that this “ nephridiurn ” 
is in reality produced by the complete fusion of true nephridium and 
genital funnel. In consequence, he believes that three main types of 
nephridia occur in Polychaeta :-(1) those found for example in Alciope, 
which are blind internally and are furnished with solenocytes ; these are 
probably primitive and homologous with the protonephridia and flame- 
cells (= solenocytes) of Nemertines ; (2) the Nereid type, where there 
is a true nephrostome, may be supposed to have arisen from the above 
by the development of the internal opening ; (3) the most specialised 
type, exemplified in Polymnio, is the nephromixium, produced by the 
union of true nephridium and genital funnel. This is the type most 
commonly found in Polychaeta. The author believes that the variations 
in the nephridia in Polychates might be readily utilised as a basis for 
a revised classification, and that the adoption of the above conclusions 
brings the group, in regard to the excretory organs, more into line 
with the Oljgochaetes and Hirudinea, and diminishes the difficulties in 
deriving these from the excretory system of Nemertines and Platyhel- 
minths, in which the excretory ducts are distinct from the genital. 

Heart-body of Oligochetes,t-Dr. M. de Bock finds that this body 
exists in Lumbricuhs, Rhynchelmis, Tubifex, and Nais, as well as in the 
Enchytreidre, and that i t  is made up of metamorphosed amcebocytes 

* Quart. Journ. Micr. Sci., xliii. (1900) pp. 699-748 (6 pls.). Cf. this Journal, 
1897, p. 384 ; 1899, p. 36. 

t Rev. Suisse Zool., viii. (1900) pp. 107-66 (2 pls.). 
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from the blood. These amcebocytes have pronounced phagocytic pro- 
perties. At times they increase in size, their substance becomes more 
liquid, and they surround themselves with a membrane ; they may also 
take up coloured granules. Such modified cells place themselves on the 
ventral surface of the dorsal vessel and constitute the heart-body ; in  
structure they closely resemble the chloragogenous cells. They may 
quit the dorsal vessel and pass into the body-cavity. Without being 
able to clearly define the relation between phagocytosis, the meta- 
morphosis of the amcebocytes, and their passage into the body-cavity, 
the author is yet of opinion that the entire process is excretory i n  nature. 
The amcebocytes of the blood multiply by amitotic division, and also 
originate from a collection of cells along the ventral line of the intestinal 
sinus. The ccelomic lymphocytes multiply also by direct division, and 
probably arise from cellular masses on the dissepiments of the Lumbri- 
culidse. They take part in excretion by taking up the chloragogen, and 
also substances excreted by the intestinal epithelium. The chloragogen 
arises probably both from the protoplasm of the chloragogenous cells, and 
from the cells of the intestinal epithelium, and is an excretory product. 

Variation in Earthworm.* - Mr. Raymond Pearl describes a re- 
markable variation of the genital organs in Lumbricus agrico2a Hoffm. 
I n  addition to the two pairs of testes normal for the species, there is a 
supernumerary pair in somite 12, the lateral seminal vesicles are shifted 
backwards at the left side, and at that side there is a supernumerary 
seminal receptacle and a large unpaired supernumerary seminal funnel. 
There is a supernumerary pair of ovaries, and the left oviduct is dis- 
placed so as to lie below the supernumerary ovary of that side. It 
would appear that this displacement is associated with the existence of 
the extra seminal funnel at that side. The chief interest of the variation 
the author regards as the evidence i t  affords of correlation in develop- 
ment of the different parts of the reproductive system. 

North American Species of Cllossiphonia. t - Mr. W. E. Castle 
describes six species of these Rhynchobdellids, often known by the 
name Clepsine. There are two distinct groups, the first including 
G. stagnalis, G. elongata sp. n., 0. fusca sp. n. ; the second including 
C. parasitica and G. elegans, with the closely related European species 
G. complanata and G. concolor. G. heteroclita occupies a somewhat iso- 
lated position intermediate between the two groups. 

Nematohelminthes. 
Life-cycle of Filaria bancrofti.S-Dr. T. L. Bancroft has studied 

the metamorphosis of the young form of Filaria bancroftti Cobb (= F. 
aanguiiiis hominis Lewis, F. nocturna Manson) in the body of Culex 
ciliaris L., the introduced " house mosquito " of Australia. By feeding 
the mosquitos on banana he kept infected forms alive for weeks, indeed 
for a couple of months. Thus mosquitos do not seem to be seriously 
injured by the filarise. When the young filarise are artificially liberated 
from the thorax of the mosquito into water, they die in three or four 

* Anat. Anzeig., xviii. (1900) pp. 123-7 (1 fig.). 
t Bull. Mus. Hdrvdrd, xxxvi. (1900) pp. 17-64 (8 pls.). 
$ Journ. and Proc. Roy. Soc. N.S. Wales, xxxiii. (1900) pp. 48-62 ( 8  figs.). 
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hours ; water therefore cannot be the medium, as was generally supposed, 
by which they reach man. It is suggested that the mosquito must be 
swallowed if the young filaria are to infect man ; but in a postscript 
Dr. Bancroft notes that they may perhaps gain entrance to the human 
host while the mosquitos bearing them are in the act of biting. A useful 
description of the method of keeping mosquitos for studying is given. 

The following is a short account of the life-cycle of F. bancrofti :- 
The mature parasites in the lymphatic vessels of man are three or four 
inches in length by 1/90 in. in breadth ; they produce the embryo filarise, 
1/90 in. x 1/ 3500 in., which live in the blood-vessels, swimming about 
when the host is sleeping and resting when he is awake. Nosquitos, 
biting a filariated subject during the night, withdraw with the blood 
some embryo filariae. Soon after they reach the mosquito’s stomach 
they pierce the wall and find their way to the muscles, particularly the 
thoracic muscles, where they imbed themselves. Nourished by the 
mosquito’s plasma they grow with great rapidity, and by the seventeenth 
day they have attained their maximum development as far as life in the 
mosquito is concerned. The filaria now awaits the chance of gaining 
entrance to the human host, there, presumably, to begin another period 
of development which leads to the sexually mature form of three or 
four inches. It remains to be proved that this will happen. Besides 
proving that Culex ciliaris L. is an efficient host, Bancroft has shown 
that C. notoscriptus Skuse and C. annulirostris are not. 

“ Gapes ” in Birds.*-Herr Klee gives a concise account of Syngamus 
trachealis, which is often a cause of considerable loss in domesticated 
birds. He give8 lists of birds known to have been infected, describes the 
symptoms of attack, gives the life-history of the parasite, and discusses 
means of preventing the spread of the disease and curative measures. 
A n  intratracheal injection of a 5 p.c. watery solution of sodium sali- 
cylate (Noquet’s method) gives the best results. 

Strongylus capillaris in the Goat.t-Herr Schlegel finds that this 
Nematode is the cause of epidemic broncho-pneumonia among goats. 
The young are taken in with the food, are returned to the mouth during 
rumination, and thence find their way to lungs and bronchi. Here they 
become mature and pair. The embryos reach the mouth, pass through 
the alimentary canal, and reach the exterior with the feces. They appear 
to have a brief free life in damp earth, and then, being taken up with food, 
begin the cycle anew. Direct infection of one animal by another appears 
to  be impossible. The characters of the parasite, symptoms produced, 
and means of distinction from other species of Strongylus are described 
in detail. An interesting point is that the different species are distin- 
guished by the colour-differences in the worm nodules ; thus S. capillaris 
forms intensely yellow nodules, 8. cornmutatus dark b r o w  or red-brown. 

New Nematodes.’;-Dr. v. Linstow describes several new or little 
known Nematodes, and seizes the opportunity to protefjt against the 
division of large genera into innumerable new genera. In  helminthology 
this is especially inconvenient ; for in e.g. the genus Taeiiiu the character 

* Deutsch. Tierartz. Wochenschr., vii. (1899). See Centralbl. Bakt. u. Par., 
xxvii. (1900) pp. 466-7. 

t Arch. wiss. prakt. Thwrheilkunile, YXV. See Centralbl. Bakt. u. Par., xxvii. 
(1900) pp. 468-71. : Arch. Milt?. Anat., Ivi. (1900) pp. 362-76 (1 pl.). 
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now taken as generic-the number of rostellar hooks--varies in closfly 
allied species. Inconvenient as these genera are, however, their adoptlon 
becomes almost a necessity from the fact that the specific names are 
often reduplicated in the new genera. For instance, Urogonimus insignis 
and Distomum insigne, Prymnoprion anceps and Distomum anceps, &C., 
though all distinct, yet all strictly belong to the genus Distomum. The 
author inclines to the device of subgenera as a way out of the difficulty. 
E e  further protests against the practice of reviving old names, never 
sdequately defined, in place of well-defined names in common use. 

Nematodes of Coffee-plant.* -Herr A. Zimmermann described in 
1898 the disease in the Java coffee-plants induced by Tylenchus coffeae. 
He  ow discusses T. acutocaudatus, which does similar damage. It 
seems that neither Heteiodera radicicola nor Aphelenchus cafes Zn. is 
injurions to Java coffee-plants. An important fact is that Coffea Ziberica 
is relatively resistant to the two species of Tylenchus which attack the 
Java plant. 

Platyhelminthes. 
Heteromorphosis of Planarians.t-Rina Monti has an interesting 

note on the occurrenco of Planarians, especially Planaria alyina, with 
two heads or two tails in natural conditions. His object is to show that 
the heteromorphosis which can be induced experimentally may also be 
induced mechanically in the streams which the planarians frequent. 

North American Heterocoty1ea.S - H. 8. Pratt gives a very useful 
synopsis of the North American monogenetic Trematodes, or Hetero- 
cotylea on Monticelli’s system. A diagnostic key to the families, sub- 
families, genera, and species is given. 

A Distomum with a Genital Papilla. § - Herr L. A. JBgerskiold 
describes Levinsenia (Distomum) pygmEa Levinsen from the herring 
gull and the eider duck. I t  has an enlarged partly muscular genital 
sinus, which seems to lack the radial musculature distinguishing the 
trne genital papilla seen in species (If Ccenogonimus and Tocotrema. The 
author shows how L. pygmza differs from L. brachysoma ; in fact it may 
be necessary to place them in separate genera. 

Newr Trematodes.11-Dr. J. Stafford describes a considerable number 
of new Canadian flukes, and also gives details as  to host, anatomy, &c. 
of some previously described forms. Of the new species the most 
interesting is Distomum pelagicunt sp. n., which was found in tow-net 
material from Passamaquodtly Bay, New Brunswick. It is remarkable 
in having the posterior end of the body invaginated to form B large 
cavity which opens to the exterior by a narrow opening, and receives 
(probably) the openings of the excretory canals. The author believes 
that this cavity is to be regarded as equivalent to a greatly enlarged 
expulsion canal, and that its function is probably to enable the fluke to 
swim by the forcible expulsion of water from its interior. Positive 
evidence of this is however lacking. 

Ixxxiii. (1900) pp. 57-8. 
* Mededeelingen uit 8’Lands Plnntentuin. xxxvii. (I 900). See Bot. Centralbl., 

1 Amer. Nat., xxxiv. (1900) pp. 645-62 (50 figs.). 
5 Centralbl. Uakt. u. Par., xxvii (1900) pp. 732-40 (3 figs.). 
/[ 2001. Jahrb. (Abt. SJ st.), xiii. (1900) pp. 399-414. 

t X e d .  1st. Lombardo, xrxii. (1899) pp. 1314-21. 
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Flukes from Gall-bladder of Fishes.*-Dr. M. Liihe has re-found 
Distomum capitellatum Rud. in Uranoscopus scaber, and finds that it 
differs so strikingly from other species of Distomunt that it is necessary 
to place it in a different genus. H e  erects the new genus Anisocoelium 
for its reception, and believes that it is most nearly related to the species 
of the genus Gymnophnllus. Another remarkable form from the gall- 
bIadder of Trigla Eineata is described as Derogenes ruber g. et sp. n. 
Its affinities are somewhat doubtful, but from the topography of the 
genital organs it should probably be placed near the genus Hemiurus. 

Singapore Nemertea. t -Mr. R. C. Punnett reports briefly on a col- 
lection of ten species, of which nine have not hitherto been described. 

I n  Ihpolia melanogramma, the excretory system possesses, besides 
the usual external ducts, communications with the alimentary canal close 
behind the mouth. In  E. pholidota, the excretory ducts reach back into 
the intestinal region, thus co-existing in the same region as the gonidial 
ducts, which seems to show that the two sets are not serially homologous. 
In Eupolia, the lateral nerve-stems may form a commissure above the 
anus, or below, or may not form one at all, which suggests doubt as to 
the primitive character of this commissure. No hint of incipient meta- 
merism was seen in the ducts of the excretory system in Lineidse. The  
vascular system of Lineidre shows little variation in the different species. 
The frontal organ characteristic of most Lineidre is not always present. 
The structure of the skin is highly characteristic for each spscies. 

Incertae Sedis. 

Development of Phoronis 6abatieri.S-Louis Roule gives a general 
account of his observations. The segmentation of the ovum is total and 
very nearly equal ; a morula stage is succeeded by a blastula ; a process 
of incurving results in a gastrula; the blastula flattens and is bent 
upon itself; the blastoccel remains between the protectoderm and the 
protendoderm ; mesenchyme cells arise separately from the protendoderm. 
The gastrula, attached to the tentacles of its parent, becomes oval, the 
enteropore persists as the mouth, a large pre-oral lobe surmounted by a 
cephalic plate developes, the ventral surface shows a longitudinal groove, 
the ectoderm forms an anus and rectum and lines a short oesophagus ; in 
short, a modified trochophore-the Actinotrocha-arises. The young 
Actinotrocha developes tentacles, enlarges its pre-oral lobe, forms a 
metasomic pouch, gains a posterior wreath of cilia, the blastoccel becomes 
the coelom, the enteron forms anteriorly and inferiorly a large ventral 
diverticulum. A period of 
free-swimming is followed by the extraordinarily rapid metamorphosis ; 
in 10-30 minutes histolysis and histogenesis lead to complete re- 
organisation, the metasomic pouch is evaginated and forms the wall of 
the body of the young Phoronis. An immediately operative factor is  
the pressure of the cdomic  fluid on the metasomic pouch and on the 
enteron. This cause of the metamorphosis is briefly discussed, and then 

The fully formed larva is then described. 

* 2001. Anzeig., xxiii. (1900) pp. 504-9. 
t Proc. R. SOC. Edinb., xxiii. (1900) pp. 91-2. 
1 Bull. Acad. Sci. Toulouse, ii. (1899) pp. 159-76. 
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the author emphasises the thoroughly pelagic adaptation of the larva, 
the sedentary habit of the adult, and the fact that the metamorphosis, 
which puts a stop to the vital functions, must be brief. Tbe affinities 
with Pterobranch Bryozoa and with Chordata (not including Entero- 
pneusta) are finally hinted at. We have previously noted some of 
Boule’s work, the paper now summarised may be useful as a terse and 
vivid general account of a very interesting life-history. 

Rotatoria. 

Notogonia ehrenbergii.*-Mr. J. C. Smith, in a short note, gives a 
figure of this rara rotifer, and states that he has found it  in abundance 
in an old well near New Orleans. I t  msy be noted that this species has 
been re-named Netopidia notogonia by Dr. Ternetz, and to this genus 
i t  undoubtedly belongs. 

Echinoderma. 
Treatise on Echinoderms.t-We welcome this first published part 

of A Treatise on Zoology, edited by Prof. E. Ray Lankester, which deals 
with Echinoderma. The bulk of i t  is by Mr. F. A. Bather, who has 
been assisted by Prof. J. W. Gregory and Mr. E. S. Goodrich, That 
i t  will be a valuable book for “ the serious student of zoology,” for 
whom, as the preface states, i t  is intended, is certain ; and we cannot 
but regret that the Eleutheroaoa have not been allowed a more propor- 
tionate place. Mr. Bather’s careful discussion of the Pelmatozoa 
occupies pages 38-216, and the Eleutherozoa occupy pages 217-332. 

Movements of Antedon rosacea.ST- Herr H. Bosshard has made a 
careful study of the connections of the skeletal parts in the arms and 
cirri of this Crinoid. The ventral arm-muscles are so different histo- 
logically from the dorsal fibres and those of the cirri, that the latter 
cannot be called muscular. Oral curvature is the result of muscular 
contraction, the bending towards the apex of the calyx seems referable 
to the elasticity of the non-contractile fibres. This-the older-view 
is supported by physiological experiments. 

Celentera. 
Gigantic Hydroid.5-M. Miyafima speaks of the commotion caused 

r b t  the Marine Biological Station at Misaki, when, on January 1, 1899, 
there was brought in a gigantic Coelenterate, 700 mm. in height, of a 
prevailing transparent scarlet colour (a magnificent natural size figure 
is given), which turned out to be nearly allied to Branchiocerianthus 
urceolus Mark, and apparently the same aa Allman’s Monocaulus im- 
perator. The author started with the idea that he was dealing with an 
Actinian, but he soon swung round to Allman’s Monacaulus. There is 
strongly expressed bilateral symmetry ; the hydranth cmity is divided 
into two parts, of which the upper is in its outer part again divided into 
many radial canals visible even on the surface of the disc ; the filiform 
tentacles are in two sets,-distal and marginal ; a dendritic appendage 

Par t  11. T h e  Echino- 
London, 1900,344 pp.. many figures (numbered separately for the  different 

* Trans. Amer. Micr. Sac., May 1900, pp. 95-6 (1 fig.). 
t ‘ A ‘I‘rcatise on Zoology,’ edited by E. Ray Lankester. 

derma. 
sections). t Jenaische Zeitschr. Naturwiss., xxxiv. (1900) pp. 65-112 (6 pls.). 

Journ. Call. Sci. Tokyo, xiii. (1900) pp. 235-62 (2 pls.). 
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-a gonosome-bears the sexual elements in its summit; the hydro- 
caulus is marked with many wavy bands visible from the surface, and 
possesses a thin sheath with filamentous appendages at its lowest end. 

Meduss from the Tortugas.*-Mr. A. G. Mayer finds that there 
is at the Tortugas, Florida, a tropical Medusan fauna, only three species 
of which are established upon the southern coast of New England ; 
and not one species of which is found upon the New England coast 
north of Cape Cod. The Hydromedusse of the Tortugas are more 
closely related to those of the Fiji Islands, South Pacific, than they are 
to those of the Canary Islands, off the Atlantic Coast of Africa. The 
Leptoline forms of the Tortugas are almost wholly distinct from those 
of the Canary Islands, but a number of Trachyline forms (which range 
widely in the open ocean) are common to the two groups of islands. As 
to the Siphonophorse, they are very closely related to those of the Canary 
Islands, and also display a relationship to those of the Fiji Islands. 
The Scyphomedusse are, for the most part, distinctly WeRt Indian types, 
and are not closely related to forms known from the African coast. 

The report includes 33 Hydromeduss, 3 Siphonophorae, 1 Hydroid, 
and 2 Scyphomedusse, new to science, while 44 forms are new to 
American waters. The following are especially noteworthy : -Pseudo- 
clytia pentata, a hydromedusa normally pentamerous, '' the survival 
of a discontinuous meristic variation " ; Multioralis ovalis, a new 
Hydromedusan with four separate manubria on a Ringle straight chymi- 
ferous canal which traverses the long diameter of the bell ; Eucheilota 
paradoxa, the only known Leptomedusa which gives rise to the young 
medusae by a direct process of budding; Niobia dendrotentacula, a 
Hydromedusan whose tentacles develope into meduse and are set free, 
after which the adult reproduces sexually ; Bougainvillia niobe, in 
which the medusa buds on the proboscis are entirely ectodermic ; 
Oceania McCradyi Brooks, with hydroid-blastostyles on its gonads ; 
and Dysmorphosa dubia, a Tubularian medusa, which seems to be unique 
in having four rudimentary gonads (?) on the four radial canals. 

Atlantic Medusmt-Mr. A. G. Mayer describes a number of new 
species of Hydromedusse, a new Ctenophore of the genus Mnemiopsis, 
and a new Scyphomedusan which forms the type of a new genus. The 
last named, described as Bathyluca solaris g. et sp. n., is believed to be 
a deep sea form, but is known only from an injured specimen found at 
the surface. The generic diagnosis is as follows :-'' Discomedusse with 
a simple cruciform central mouth-opening, without mouth-arms or palps. 
There are sixteen wide radial gastro-vascular pouches (eight ocular and 
eight tentacular). There are eight marginal 
sense-organs and sixteen marginal tentacles. There are four gonads 
in the oral floor of the disc, and there are four sub-genital pits." The 
paper is fully illustrated. 

Structure of Lucernarids.$-Herr J. Gross discusses the differences 
between Eleutherocarpidae and Cleistocarpidse into which James Clark 
divided the Lucernaride. In the former there are four radial pouches 
separated by septa ; in Cleistocarpidse there are eight, four outer and 

* Bull. Mug. Znnl. Harvard, xxrvii. (1900) pp. 13-82 (44 pls.). 
f Tom. cit., pp. 1-9 (6 pls.). $ Jema. Zeitschr. Naturwiss , xxxiii. (1900) pp. 611-23. 

There is no ring canal. 
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four inner pouches. An anatomical comparison leads the author to 
conclude that the difference is readily explained on the assumption that 
the inner perradial pouches of the Cleistocarpids arise by the formation 
of transverse partitions which divide the radial pouches of the Elen- 
therocarpida into two. This is in accordance with James Clark's views. 

Palythoa and Epizoanthus.*-M. Louis Roule mas led, by his dis- 
covery of Palythoa paguricola on small hermit-crabs, to investigate the 
generic differences between Palythoa and Epizoanthus, and his conclu- 
sion is that not only Epizoanthus, but Gemmaria, Corticijera, and Para- 
zomthus ehould be re-embraced in the genus Palythoa, the fact being 
that modifications due to habitat-on convex shell, or on sponge-spicules, 
or on rough rock-have been misinterpreted as specific or generic differ- 
ences. The numerous forms of Palythoa nrenacea show this clearly. 

North American Actiniaria.? -Prof. G. TI. Parker furnishes a 
synopsis and diagnostic key to the tribes, genera, and species of the 
North American members of the sub-order Actiniaria. 

Chinesel'Alcyonacea.$ -August Putter describes certain new Al- 
cyonacea from the collection in the Breslau Museum. The most inter- 
esting form is Eleutherobia japonica g. et sp. n., which is remarkable. 
in that the colony is not attached, but free like a Pennatulu. The 
generic diagnosis is as follows :-Free living Alcyonacea with sterile 
stem and cylindrical unbranched polypary. 

Porifera. 

Monograph on French Sponges.§-E. Topsent continues his mono- 
graph on French sponges, and in this (the third) part he begins his 
description of the sub-order Hadromerina of the Monaxonida, which 
he divides into t w o  sections : (A) the Clavulida, incliiding Clionida, 
Spirastrellids, Polymastids, Suberitids, and Mesapida ; and (B) the 
Aciculida, including Coppatiida, Streptasterids, T'ethyids, and Stylo- 
cordylids. 

Protozoa. 
Protozoa! of :the Rice-fields.11- Rina Monti gives a list of these, 

which includes forms common in running water, e.g. Monus ovnta, 
others frequent in vegetable infusions, e.g. Chilomonas paramaxiurn, 
others abundant in stagnant water, e.g. Paramzcium 'aurelia, others 
characteristic of marshes, eg .  Pelonayxa pdustris, others found in damp 
earth, e.g. some forms of Anzceba, and others which occur in drinking 
water, e.g. Actinophrys sol. 

Notesf onFPelomyxa.fF-Prof. H. V. Wilson describes P. carolinensis 
sp. n. obtained in quantity from a '' culture "-a good handful of Nitella, 
two or three opened mussels, and a crayfish, in a wooden tub with 4 in. 
of sand. A gentle stream of water was turned on for a short time every 
few days as decomposition went on. The structure and habits a r e  

* Cornptes Rendus, cxxxi. (1900) pp. 279-81. 
+ Amer. Nat , xxxiv. (1900) pp. 747-58 (22 figs.). 
1 Zool. Jahrb. (Abt. Syst.), xiii. (1900) pp. 442-62 (2 pls.). 
8 Arch. Zool. ExpCr., viii. (1900) pp. 1-331 (S pls.). 
I/ Herid. 1st. Lombardo, xxxii. (1899) pp. 159-64. 
lI Amer. Nat., xxxiv. (1900) pp. 535-50 (11 figs.). 



ZOOLOGY AND BOTANY, MICROSCOPY, ETC. 681 

described. I n  the assumption of complexly branched shapes, P. caroli- 
nensis differs from P. palustrklGreef and P. villosa Leidy ; the posterior 
“v i l l i ”  of the latter are absent from P. carolinensis, nor is there 
gorging with mud or occurrence of Stiibchen (symbiotic bacteria ?). 
Minute crystals, however, were abundant. But the author attaches no 
importance to the cytoplasmic inclusions, which seem to be inconstant, 
and doubts whether there is, after all, more than one species. 

Monograph on Acinetaria. * - Ren6 Sand divides the ‘‘ Tenta- 
culifera ’’ into six groups :-(1) Dendrocometinse, (2) Dendrosomine, and 
Ophryodendrins, (3) Hypocorninae and Urnidins, (4) Podophryinse, 
( 5 )  Metacinetine, (6) Acinete and Ephelotins. He sketches a possible 
phylogeny, starting from a Heliozoon like Aeanthocystis. After some 
notes on movements, variations, distribution, the author goes on to 
mention the Infusorians on which the Acinetaria prey, and the enemies 
(amphipods, a hypotrichous ciliate, fungi, &c.) which prey upon them. 

Among his con- 
clusions we may note:-that the animals are enveloped in a delicate 
chitinoid pellicle, which also forms the stalk and the test; that the 
gelatinous content of the stalk is  disposed in filaments ; that the division 
shows karyokinesis and the presence of centrosomes ; that the con- 
jugation is a plastogamy ; and that the class is allied to that of the 
Heliozoa by forms like Aeanthocystis pectinata, Heliocometes C O R S ~ ~ C U U S ,  
and B. digitatus. The monograph includes useful diagnostic tables, and 
also lists of the animals on which the Tentaculifera occur. 

Adaptation of Infusorians to  Concentrated So1utions.t-Prof. A 
Yasuda has experimented with Euglena viridis,. Chilomonas paramascium, 
Mallomonas plosslii, C?ooll)idiurn colpoda, and Paramascium caudatum, ill 
relation tci concentrated solutions of sugars and salts. Isotonic solu- 
tions have approximately similar effects ; the Infusorians withstand less 
aIteration of concentration than the lower Algae and Fungi do ; a sudden 
transference to solutions of greater concentration induces longitudinal 
cuticular folds which are gradually smoothed out ; the rate of multipli- 
cation is lessened ; the movements are retarded. I n  strong sugar solu- 
tions the size is  increased ; vacuoles, chromatophores, and starch-grains 
increase in size; the shape becomes rounder. Near the maximum of 
endurable concentration the cytoplasmic enclosures tend to fuse. 

Coccidia and their Rdle.$-Prof. R. Blanchard discusses (u) the 
dimorphism, (b )  the life-history, and (c )  the classification of Coccidia. 
Before the discovery of the dimorphism of Coccidia, the schizogonic or 
eimerian phase was regarded as generically or specifically distinct from 
the rest of the life-cycle. An entire revision has been necessary, and 
the author recognises three families based on the number of sporocysts 
contained in the oocyst. 

Sand has studied 44 species, of which 16 are new. 

1. Disporocystidae :-Cyclospora, Isospora. 
2. Tetrasporocystide :-Coccidium, Crystallospora. 
3. Polysporocystidae : - Gymnospora, Bwrouxia, Adelea, Legeria, 

Klossia, and Hyabklossia. 

* A m .  SOC. Belge Micr., xxv. (1899) pp. 1-205 (8 pls.). 
t Journ. Coll. Sci. Tokyo, xiii. (1900) pp. 101-40 (3 pls.). 
f Causeries Scient. SOC. Zool. France, No. 5, 1900, pp. 133-72 (12 figs.). 
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Cslomic Coccidian in an Insect.*-Louis LQger notes that the 
occurrence of celomic coccidia in insects is comparatively rare, indeed 
i t  has only been recorded twice previously. In the Tenebrionid beetle 
Olocrates abbreviatus Ol., LQger has found, however, a celomic coccidian, 
almost if not quite identical with Adelea akidium. 

New Parasite of Brook Trout.7-Mr. G. N. Calkins describes, 
under the title LymptiospoTidiurn truttas g. et sp. n., a sporozoon parasite 
which caused an absolutely fatal epidemic among brook trout (Salveli- 
nu8 fontinaZis) in a hatchery on Long Island. The organism probably 
enters the digestive tract in the spore stage ; sporozoites penetrate the 
epithelial lining of the gut and get into the lymph; there they grow 
into amoeboid forms which penetrate the muscle bundles ; thence when 
mature they withdraw, and form spores, possibly after conjugation ; the 
spores are liberated into the body-cavity or into the lymph and are 
carried to all parts of the body ; in the muscles of the body-wall they 
accumulate and block the lymph passages; the tissues, unable to get 
sufficient food, die and fall out, leaving characteristic sores and ulcers. 
The parasite is placed provisionally beside Pfeiffer’s Serumaporidiuna 
from fresh-water Entomostraca. 

Lif&history of Malarial Parasites. $-Dr. M. Liihe gives a com- 
prehensive historical account of the present state of knowledge on this 
subject, and of the steps by which it has been attained. The paper has 
a very full bibliography, and treats the subject from the scientific point 
of view as opposed to the practical one, being especially concerned with 
the relation of the life-cycle in malarial parasites to that of Coccidia. 
The following table shows clearly the relation of the two phases of the - 
life-history :- 

Schizogon y 
(often repeated in 

warm-blooded 
animals). 

Sporozoite = Schizont 

I 
Merozoite = Schizont 

Sporogouy 
(ill the mosquito) 

Merozoite 

Schizont (schizogony of 
brief duration). 

Microgametocyte 

I 
Macrogamete. Microgamete 
(Sexual individuals, by 

means of which the mos- 
quitos are infected) ; 

Copula = “Ookinet” = Oocyst (Sporont) 

I 
I 

Sporoblast 

Sporozoite 

I 
(Means of infection of 

warm-blooded 
animals) 

* Arch. Zool. Expgr., viii. (1900), Notes et Revue, pp. i.-iii. 
t Zool. Anzeig,, xxiii. (1900) pp. 513-20 (6 figs.). 
$ Centralbl. Bakt,. u. Par., xxvii. (1900) pp. 436-60 (9 figs.). 
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I n  regard to the vexed question of terminology, the author believes 
that there are three clearly defined malarial parasites which occur in 
man,-Plasmodium malaria (Laveran), the parasite of Quartsna ; P. vivnx 
(Grassi et Feletti), the parasite of Tertiana; P. pmcoz  (Grassi et 
Feletti), the parasite of Perniciosa; and that the generic name Plus- 
modium must stand. The Proteosoma of birds appears to be identical 
with Plasmodium prmox, but the position of Halteridium remains 
uncertain. 
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BOTANY. 

A. GENERAL, including the Anatomy and Physiology 
of' the Phanerogamia. 

a. Anatomy. 

(1) Cell-Structure and Protoplasm. 

Cytological Investigations.* - Herr B. NPmec finds that in the 
periblem of the root-tips of Allium Cepa, before the appearance of the 
hyaline periblast, the threads of the polar radiation are differentiated 
in a collection of dense protoplasm at the two poles of the nucleus. 
The threads radiate towards the equator of the cell. 

From a great number of observations the author derives the conclu- 
sion that the form and the polar disposition of the chromatin loops in 
the spirem are dependent on the arrangement of the nuclear network. 

In  the nuclear division in the root-tip of the alder, the nucleole 
diminishes in size during the prophase, then places itself in the equatorial 
plane, and becomes constricted into two halves, each of which moves 
towards one of the poles, and there vanishes. The two daughter- 
nucleolos have a perfectly free motion, and are not in contact with any 
achromatic threads. 

In  the nuclear division in the root-tips of Epuisetum arvense no hyaline 
periblast exists up to the time of the dissolution of the nuclear wall. 

The author does not believe in the existence of centrosomes or 
similar structures in the vegetative cells of vascular plants. The part 
played by the centrosome where it does exist is in them played by the 
entire nucleus. 

Amitotic Division of the Nucleus.? - Herr A. Nathansohn has 
followed out the observatians of Gerasimoff on the influence of cold on 
the division of the nucleus, by experiments on the action of ether 
(a 1 p.c. aqueous solution) ; the objects being Spirogyra, Closterium, 
the root-cells of flowering plants, &c. Similar results were obtained. 
The constriction of the nucleus is preceded by that of the nucleole 
where there is only one ; if there are two nucleoles, the nucleus is  first 
constricted, then the nucleoles in the two daughter-nuclei. No perfect 
transition between mitotic and amitotic division was observed. Amitotic 
division of the nucleus can therefore be produced artificially, and may 
proceed as far as the production of perfect daughter-cells. 

Xaryokinesis in the Pollen-mother-cells of Liliaceae.J-The results 
of observations on this subject made by M. V. Gregoire in the case of 
Lilium speciosum, L. candidum, L. croceum, and Fritillarin imperialis, 
lead h im to diEerent conclusions from those of Weismam. He states 
that the ball divides at first longitudinally into TWO halves interlacing 
with one another, and subsequently transversely into twelve distinct 

* Fiinfstiick's Beitrtige, iv  p. 37. 
t Pringsheim's Jahrb. f. miss. Bot., xxxv. (1900) pp. 48-79 (2 pls). 

See Bot. Ztg., lviii. (1900) 2te Abt., p. 206. 

La Cellule, xui. (1899) pp. 233-98 (2 pls.). 
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chromosomes, each of \yhich is composed of two longitudinal Iialvcs. 
The  chromosomes takc up their dctinite form, not in consequence of R 

folding on themselves, but as the result of becoming shorter aud thicker. 
They do not curve when they approach the spindlc, but bccome attaclicrl 
at a point most oftcn near one of their ends. They insert themselrca 
into the spindle in such a may that tlie daughter-chromosomes are placed 
upon one another in the axial plane. Before the separation of the cqiia- 
torial platc the daughter-cliroinosoincs undergo a fresh longitudinal divi- 
sion, in consequencc of which they assumc the V-form in which they retreat 
towards the poles. This second longitodinal division is often completed 
during the return to the poles. The daughter-chromosomes of the first 
liaryokinesis preserve their individuality in the rcconstituteil nucleus. 
They reappear with their characteristic V-form at the bcginning of the 
second karyokinesis. These V-formed bodies, without undergoing any 
fiirther longitudinal division, furnish, by separation a t  their angles, the 
daughter-chromosomes of the second karyokinesis. 

Development of the Karyokinetic Spindle in the Pollen-mother- 
cells of Cobaea scandens.*-&h Anstruthur A. Lawson gives the follow- 
ing  summary of observations made by him on this proccss. I n  the 
cytoplasm, which asdumes a distinctly reticulate structure, two con- 
stituents may be distinguished-a filamentous part which forms tl16 
framework of the reticulation, and a granular portion which collects 
round the nucleus as a complete zone, and to which the author gives the 
iiame Perikarpoplnsm. When the nuclear membrane bursts, tho liniug 
of the nucleus and the perikaryoplasm forin a network which occupies 
the central portion of the cell. This nctmoik incrcases, extcnding in 
several directions so as to form tho cones of tlie multipolar figures. 
Tlic fibres of the spindle are formed by tlie lengthening of' thc meslicr 
d the netaork in the direction of the extensions. The cones lengtlieu 
itud become sharply pointed ; tliey separate into two groups, and form 
t h e  bipolar spindle. The mature spindle is charncterised by its great 
lcngth and by the intercrossing of thc fibres of its mantle. The spindle 
of the second division is formed in precisely the fame m y  as that of 
tlic first division. KO structures which could be identified with centro- 
names were detected in any stage of the knryokinetic process. 

(2) Other Cell-contents (including Secretions). 

Proteids of Plants.?-Rcsearches made by T. B. Osborne and G. F. 
Campbell show that the leguminous plants examined-pea, bean, lcntil, 
vetch-all contain legumin, legumelin, and proteosc, and the first threc 
also vicilin. Globulin is the most frequent proteinaceous constituent of 
the seeds. Vicilin is most abundant in the lentil, least so in the bean- 
I t  is apparently not a product of legumin, since the seeds of vctchcs d o  
not contain any. Legumelin is probably ail albumin. It was found in all 
leguminous seeds examined except Phaseolua vulgaris and the blue am1 
yellow lupine. The most abundant proteid in the bcnn is glrcinin, s 
globulin closely resembling legumin in its properties, but containing 
twice as much sulphur. 

* R o c .  California Acad. Sci., i. 
t Journ. Amer. Cheni. Soc., xx 111) 393 and 419. Sec Bot. Ccut::ilIi!., l x x i i i .  

S P ~  Bull. SOC. Bot. Its]., 1900, p. 177. 

(1900) p. 324. 
Dec. IDth, 1.900 ? r  
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Arginin.*---This proteid, to which the formuln C,E,,K,O, is given 
is found by M. U. Suzuki to be a constant ingredient of the secds of 
Conifere (Pinus Thnbergi i ,  Cryptomeria japonica, Gingko biloba), and 
to be peculiar to that family. I t  occurs also in the etiolated scedlings. 
It appears to be formed both by the decomposition of albumen and :rlso 
synthetically out of ammonium salts. In other families of plants i t  is 
replaced by asparagin. I t  appears to be used by thc plant dircctly iii 
the regeneration of proteinaceous substances. 

Albumen-Crystalloids in Lathrsea.t-Herr E. Heinricbcr finds tlic 
proteid-crystals of Lathen-chiefly L. s q u a m a k ~  -not o d y  in thc 
nuclei, but also in the cytoplasm and tlic lencoplasts. Those which 
occur in the nucleus arc found in all the vegetative organs of the plant, 
but are wanting in tlic priniitivc incristcm of the growing point. T h y  
are to  be found iu seedlings six weeks old. The crystals which are 
distributed through the cytoplasm arc exceedingly minute, and occur 
also in ail the vegetntivc organs ; both kinds reaching u largc size iii 
the haustoria. Thc author clairns to have definitely demonstrated tliat 
thesc crystals are not artcfxts, but are constituents of the living ccll. 

(3) Structure of Tissues. 

Central Cylinder of Angiosperms.:- According to Dr. F. C. Jeffrey, 
Van Tieghem’s threc types of vnscular cylinder in tlic stern of Augio- 
sperms, polystelic, nstelic, and mudullated monostelic, arc but modifi 
cations of a$Lsingle type, the siphonostelic, characteristic of Angiosperms, 
Gymnosperms, and Filicalcs, as contrasted with Lpcopodialcs :tiid 
Equisetalesl. I n  this type tho central cylinder is primitively a fibro- 
vascular tube with foliar lacone oppositc the points of exit of the leaf- 
traces. In  the so-called polystelic moditication, the ccutral cyliiider 
has internal as well as external phloem, and may be describcd as 
“amphiphloic.” In  thc so-called astelic type of axis, thc internal 
phlocrn is wmting, and the central cylinder may be termed “ccto- 
phloic.” The medullated monostelic type of Van Tieghem is derived 
from the last-named by the suppression of the endoderm. 

Sieve-Tissue.§ - M. E. Pcrrot publishes 8 treatise on tliis sob,ject, 
including the elements which accompany the sieve-tubes in tlic plllocilt 
of vascular plants. The wall of the ineristematic cell which is tlehtiiictl 
to  become diferentiated into a sieve-cell is at first uniformly thin nut1 
composed of pectose-cellulose ; it  early undergoes a notable thicltcniug, 
due entirely to the increase of the ccllulose ; this thickening coincidiiig 
with the perforation of thc transverse walls prcviously thicbencd i i i  :L 
reticulate manner. These peculiarities of structuiae chnracterisc sievc- 
tubes in their state of greatest activity. I n  the leaf-veins thc vessels 
are accompanied by sievc-tubes right up to their extremities. 

I n  the sieve-tubes and the adjoining cells, sometimes also in thc 
laticifers, is a principle endowed, like diastase, with the power of dc- 

* Bull. Coll. Agric. Tokyo, iv. (1900) pp. 1-23. 23-67 (6 pls.). See &t. (‘cn- 

t Pringsheim’s Jahrh. f. wiss. Bot., sxxv. (1900) pp. 2s-4;. 
: Trans. Canadian Inst.. vi.  (lS99) pp. 5199-634 (5 pls.). 
5 Le tissu crible, Paris, IS99 (122 figs ). Sce Bull. SOC. Bot. Fmmicc. s l v i .  (1900) 

tralbl., lxxxiii. (1900) pp. 354, 356. 

p. 439. 
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,composing thc oxygenated water, and thus indirectly proclueingoxidatioo. 
This substance, which the author wlls Zeptomin, can bc isolated in the 
form of a white amorphous ponder. 

The function of sieve-tubes as conductors of food-material is dis- 
cussed at  length, and speck1 attention is paid to the medullary a i d  
intraxylary sieve-bundles. 

Contrary to  tlic statement of somc observcrs, the author never finds 
thc phloem-bundles entirely wanting in aquatic Phauerogtuns, though 
they are greatly simplified in  structure, and may often be reduced to t i  

singlc sieve-tube. 
Pericyc1e."-An account by Herr H. Fischer of the structurc of the 

pericycle in the free axial organs closes with the following general 
remarks. I n  about 32 p.c. of the Dicotylcdons cxumined, :In cndo- 
derni was more or less distinctly detected, indicating the distinction 
between the cortex and the central cylinder. The so-called pcricycle, 
by its position between the limit of the cortex and the ring of vascular 
hndlen, is allied with the pericambium of the root. Considered histo- 
logically, gcnctically, ?nii as a formative rcgion, thcrc arc no common 
characteristics of pericycle and pericambium. I n  Monocotyledons, 
Conifers, and about 68 per cent. of the Dicotyledons examined, fhcre 
is no characteristic limit to the cortex. The mechanical ring of Mono- 
cotyledons is from no point of view allied t o  the pericambium. 

Increase of Tissues outside the Cambium-layer. t - According to  
M. 11. Devaux, the increase in diameter of thc tissues situated outside 
the cambium-layer [in a Dicotyledonous stem] is not effected mainly 
by any rupturc of the tissues, nor by the formation of lacunw, though 
thesc are not infrequent, but by a tangential growth, accompanied by 
the more or less frequent production of radial septa. T'his increasc: 
takcs place in general only in the outermost layers in contact with tbc 
periderm (bark, pericvcle, or liber). In the more interior parts i t  is 
always localieed, chiefly between the pericyclic or liber-bundles ; thcse 
regions of increase, prolongations of the medullary rays, being often 
readily visible. When sclerotised sheaths occur in the pericycle or liher, 
these are burst through by the tangential growth. 

Crystal-cells of the P0ntederiaceae.S-Herr W. Rothert lias investi- 
gated these structures, chiefly in thc case of Eirhhornin speciosa. They 
are peculiar to the order, but do not occur in all the genera. They arc 
found chiefly in the lamellar parcnchyme of the petiole and lamina of 
the leaf, and in the transverfie septa and lateral walls of the air- 
chambers ; their axis being usually at right angles to the wall. Each 
crystal i s  cnveloped in a closely fitting homogeneous envelope, formed 
out of thc protoplasmic loycr nearest to the crystal after its formation. 
The crystals consist of calcium oxalate, but are quite distinct from 
raphids; they are vcry much larger and are usually solitary in each 
cell, very rarely more than two. 

Injuries produced by Heterodera radicicola.9 - M. RI. Molliuril 
calls attention to tho pathological structures induced by the attacks of 

* Pringsheim's Jahrb. f. niss. Bot.. xsxv. (1900) pp. 1-17 (1 pl,). 
f 346rn. SCI. Phys. et Nat. Bordcuux, v. (1599) pp. 45-58. 
1 Unt. Ztg., lviii. (1900) 1" Abt pp. 75-106 (1 1'1. and '7 figs.). 
5 R C ~ .  G C ' ~ .  de Bot. (Bonnier), Gi ( 1 ~ 0 0 )  pp. l.jT-ti5 (I pl.) 
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68s su31?II.iI!Y O F  ~uh'1:LSl' lLE\E.UXHES 1:EIAl'IlG 10 

this nematode on Cucuibif tr ,  C'olezis, and Begonici. It appcnrs to Le 
independent of external circumstanceP, and of the specific nature of the 
host, and to consist in the production of large vesicular multi-nuclcnted 
cells for the special nutrition of the parasite. 

14) Structure of Organs. 

FIower and Fruit of the Paper-Hulberry.*--Prof. 31. lLIiibius ha5 
undertaken a detailed investigation of the flower and fruit of Brous- 
soneiin papyrifern. Among the more interesting points are the following. 
Broussonetia differs from Morus in thc abscnce of rudiments of stamens 
from the female flowers, while the male flowers possess the rudiment of 
an orary. The drupe is tlia result of an energetic growth of mesocnrp- 
cells of peculiar structure which the author terms the " rod-layer." 
accompanied by splitting af thc pericarp. AS in Artocnipus, the axig 
of thc inflorescence contains niedullary vascular bundles wliich am 
wanting in the vegetative shoots. 

Sepaline and Capsular Hydathode8.t-31. R. Shibata adds four tc* 
the 15 (all tropical) examples known of " water-caliccs," viz. Teco?~rtil 
qrandijlora and Catalpu k;;emnEferi (Bignoniaces), and Clerodendiot,. 
irichotomum and C. squuniaturn (Verbenaces). The insidc of the calyx 
is furnished with copitate hairs which excrete water. I n  Stevculio 
platanifoiia the follicle is, up to the time of bursting, filled with R 
coffee-brown watery fluid, of an alkaline reaction, owing to the presence 
of carbonates, which i s  also secrcted from trichomes ahich clothe thc 
iuner surface of the follicle. 

Protuberances on the Branches of Bschynomene indica.$-Sig. A. 
Terracciano has investigated these structures, and finds them to be special 
organs for enabling the branches to float when covcred with water, and 
to absorb the moisture of the air when exposed. The rootlets on t h e  
submerged parts of the plant are true floating organs. The leaves 
are provided with hydathodes which regulate the absorption and excretiou 
of water. 

Roots of Palme and Pandanacee.5-Herr G. Gillain describes the 
specialities of the anatomy of the root in six families of palms, viz. the 
Phcenicies, Sabales, Borasses, Lepidocaryes, Ceroxyles (including 
Arecem and Caryotes), and (:ocoines, which together with the Phyt- 
elephantes, make up the order Palmm. To this is appended alp 
account of the same organs in the Pandanaces derived from the genera 
Pandanus and Freycinetia. 

Mangrove-Vegetation. 11 - In a series of papers on the flora of the- 
Ilanish West Indies, F. Boergesen and 0. Paulsen give an interesting 
account of the trees which constitute the swamp-flora, belonging to the 
orders Rhizophoraces and Verbenaces, especially Rhizophora Mangle, 
Avicennia nitida, aud Laguncularia racemosa. The aerial roots of 

* Pringsheim's Jalirb. f. wiss. Bot., xxxiv. (1900) PD. 425-56 (7 figs.). 
t Arb. bot. Inat. k. Univ. Tokio. See Bot. Centralbl., lxxxiii. (1900) p. 350. 

Contrib. Biol. Veget., ii. (1899) pp. 195-206, Palerrno. See Uot. Ccntralbl . 
Irxxiii. (1900) p. 115. 

§ Bot. Centralbl., lxxxiii. (1900) pp. 337-45, 369-90, 401-12 (1 PI.). 
11 Rev. Gill. de Bot. (Bonnier), xii. (1900) pp. 225-45 (45 figs.). 
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Soicennia are especially remarkable ; they spring from the Iiorixontal 
suckers, and rise erect into the air to the height of half a metre, with R 

diameter of 0-5-1 cm. ; they often branch, and bear a large number of 
pneumathodcs or lenticels. 

B .  Physiology. 
(1) Reproduction and Embryology. 

Relationship between Parasitism and Sexual Reproduction. - 
Prof. M. Moebius” calls attention to the fact that in both cryptogams and 
phanerogams the parasitic or saprophytic habit is very commonly 
associated with n limitation of the functions or even with a complete 
suppression of the organs of sexual reproduction. This is the case 
throughout the whole class of l!’ungi, and with many of the parasitic 
flowering plants, such ns the Balanophoraceze, Santalacee, and Rafflesiacee. 
H e  suggests an antagonism betwccn tho two physiological processes or 
Konditions. 

Commenting on this suggestion, Prof. K. Gcebel 7 points out that 
Balanophom is at present thc only known instance of a complete loss of 
rexual reproduction in flowering plants. Examples of apogamic embryo- 
formation are not nncommon ; but these are by no means confined to 
parasites and saprophytcs (e.g. Alliuni, Cc;elebogyne, Funkin). 

Double Impregnation in Angiosperms $-A further series of obser- 
vations leads M. L. Guignnrd to the conclusion that the process described 
by him as double impregnation is a usual phenomenon in Angiosperms. 
He has observed i t  in members of thc orders Ranunculaces, Resedacett, 
Yalvaccq and Composite. 111 all the examples the secondary” nucleus 
uf the embryo-sar: is formed, by complete fusion of the pole? nuclei, a 
considerable time before impiqy~ation. The fusion of tho antherozoids 
with this nucleus and with that of tlic oosphere takes place with great 
rapidity. 

In  Cnlflm and Rc~nunculus onc of the male nuclei applies itself, ill 
&he form of a crescent swollen in the centre, to the nucleus of the 
oosphere, from which it is easily dibtinguished by the greater capacity 
for staining of its cliroiiiatic granulations. I n  Anenzone nemorosa the 
very large sccondary nucleus is usually found towards the base, and near 
tho well-developed antipodals. The antherozoids are small elongated 
*lightly curved bodics. In  all the Ranunculaceto examined, a large 
number of cndospeim nuclei arc formed before tho first septation of the 
cmbryo. I n  Eesedn lutecc the nuclow of the oosphcre, comparatively 
poor in chromatin, is smaller than those of the sjnergids ; its single 
aiucleole is  also smaller. I n  Rudbeclcia the antherozoids are not 
elongated a i d  curved, :LS they arc in .H2lianfhus. 

Embryo-sac of Monocotyledons.$ - Karl M. Wiegand makcs the 
following obervations 011 the development of the embryo-sac in certain 
xonocotyledomous plants. 

The stages of the growth and duvelopmcnt of 
thc archesporial nucleus are identical with those of the nuclei of the 

gonuallaria mojalis. 

* Biol. Ceutmlhl., xx. (1900) pp. 5GO-‘71 (t? fig>). t ‘Tom. cit.. pp. 551- 2.  
, ; (’omptes Rendus, cxxxi. (:300) pp. l33-bU. C f .  this Joarnnl, ante, p. 4Yl. 

s\ noi. (1:17cttr,. X X Y .  (1300) pp. 25-17 (‘1 PIS.). 
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microaporangial archcspore. I t s  first division is hetcrotypic, and 
corrcsponds to the first pollen-mother-cell division in every respect. 
The number of chromosomes in the vegetation nucleus is about 36 ; 
during the heterotypic and L L  reducing " divisions, I8 may be counted. 
The apparent reduction takes place, therefore, prior to the first division 
of the archespore. 

Thc mature embryo-sac contains two sinall 
synergids and a large egg-nucleus near the micropyle enclosed by a 
wall, a very thin parietal layer of protoplasm, and four antipodal cells 
cut off by a transverse wall at the lower end of the embryo-sac, of which 
three are very small and one is very large. The nuclei are peculiar in 
having most of the chromatin aggregated in a ball at the centre of tho 
cavity. At  the time of fertilisation the two sperm-nuclei lie together 
near the egg-nncleus, but only one is really in contact with it. 

The nuclei of Canna resemble those of CuZ!ha more 
ncarly than those of Potumogetoiz. They have a true nucleole but no 
central chromatin mass. The number of chromosomcs in the vegetative 
divisions is six ; when passing to the poles at the heterotypic division 
there are still six ; but in the second division therc are o d y  three. This 
number is one of the smallest pet found in vegetable tissue. 

I n  all three species examined the hypodcrmnl cell at the apex of the 
nucellus divides into an upper and a lower cell, of which the inner cell 
becomcs the archespore, and the upper one forms part of the wall of thc 

Endosperm and Embryo of Peperomia.* - Mr. D. P. Johnson does 
not agree in all respects with the observations of Prof. Campbell on the 
structure of the embryo-sac of Peperoiiiia pellucida. But both this 
species and others of the same genus do present peculiarities not hitherto 
observed in other families of plants. In  the formation of the endosperm, 
the embryo-sac first of all divides into two by a cell-wall stretching 
from the oospore to the base of the sac. Two endosperm cells are 
thus formed, which subsequently divide into a large number, each with 
a large nucleus and several nucleoles. There is no group of basal 
mclei  corresponding to the antipodals, and only a single synergid, 
which is long persistent. Finally the endosperm nucleus is formed by 
the fusion of a large number of small nuclei. 

Embryology of Avena fatua.t-iVr. W. A. Cannon has studied the 
development of the flower and of the embryo in this grass. The gene- 
rative nucleus divides within the pollen-grain, and the male cells are 
elongated spindle-shaped ; the archesporial cell of the ovule cuts OE no 
tapete ; the four potential megaspores are formed in various ways. T h e  
antipodals multiply before the impregnation of the ovum-cell, becoming 
36 or more in number, and begin to disorganise with the beginning of 
the development of the endosperm. The suspensor consists of only ~t 

single cell. The cotyledon and the stem-apex are developed from the 
distal segment of the embryo ; the root, the root-cap, and the periblem 
initials nf the root from the middle segment ; and the coleorhiza from 

See Bot. Gazette. 

Potmnogeton foliosus. 

Canna indica. 

cmbryo-sac. 

* Bot. Gazette, xxs. (19eO) pp. 1-11 (1 pl.). 
t Proc. California hcttd. Sci., iii. (1900) pp. 329-64 (5 pls.). 

Joum. -4pplied Xicr., iii. (1900) pp. i18-9, 

Cf. this Jourual, unte, p. 217. 

xnix. (1900) p. 445. 
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thc basal scgmcnt. Thc organs of thc embryo originate in the distichons 
rnanner characteristic of the vegetative leaves of grasses. 

Embryology of &uercus.*- Mr. Abram H. Conrad gives a few 
details of the development of the embryo in Querczts (velutina and 
coccinen tinetoria). During the first year the carpels fuse so as to form 
three nearly distinct loculi ; but i t  is not till the following spring that 
the first indication of an ovule is manifest. Thc mature embryo-sac 
contains the usual two groiips of four nuclei cach. There occurs an 
carly fusion of the polar nuclei, followed by a copious development of 
endosperm. The first division of the ovum-cell is transverse, and the 
suspensor undergoes but one subscquent division, which is vertical. 

Fertilisation of Cynom0rium.t- Sig. R. Pirotta and Dr. B. Longo 
state that, in Cynomorizcm C O C C ~ ~ I C ~ ~ ~ I I  the ovule is destitute of a micro- 
pylc, the pollen-tube finding its way to the embryo-sac through a vacuo- 
lated and amyligerous cone of tissue in the micropylar region of the 
ovulc. The embryo-sac is  very small as compared to the very large 
~iucellus. Tho cells [? nuclcij of the sexual triad rcsemble one another 
in all respects ; the throe antipodal nuclei increase greatly in number 
by liaryokinetic division during the cell-formation in the endosperm. 
The pollcn-tubes traverse thc single thick integument, and find their 
\yay between thc cclls of' tho cone already describcd to the embryo-sac, 
probably through the chemotactic action of the contents of the cells 
of the cone. Immediately after impregnation tho cell-malls of this 
cone bncomc suberised, thus effectually prcvcnting the access of any 
othcr pollen-tubes. 

The ovary of Cynornor.izti~z coccineuiii, contains two fertile ovules, not 
one, RS usually stated. The authors regard the appendages to the 
stamens as constituting a true stylodium. They consider that the genus 
should bc removed from the Ealanophoracea, and placed in an order 
by itself. 

Hybrid Fecundation (Xenia) in Maize.-Ey the term xenia Ebcke 
designated the influence exercised by the pollcn on the hereditary 
characters of the fruit and thc seed outside the cmbryo. M. H. de 
Vries f has dcmonstrated the occurrence of' this plienomenon in the 
hybridisation of the endcsperrn of the maize. I n  hybrid races of 
Indian corn he shows that every grain in which thc endosperm displays 
the characters of the male parent has a hybrid embryo, and that every 
grain in which the endosperm shows the characters of the female parent 
has an embryo of a pure race, and is then self-fertiliscd. Hybridisa- 
tion of the crnbryo is always accompanied by hybridisation of thc 
endosperm. 

Mr. H. J. Webber S has carried out o long series of experiments 011 
this subject on cultivated varieties of Indian corn. His general con- 
clusion is that xenia in maize is in all cases caused by the fecundation 
of the embryo-sac-nucleus by one of the male nuclei, resulting in the 

* Bot. Gazette, sxix. (1900) pp. 408-18 (2 pls.). 
t Atti r. Acwd. Lincei, ix. (1900) pp. 150-3. 

Cf. this Jourid,  

$ U S .  Dcptlnt. Agric. (Div. Veq. Pliys. & Path.), Bull. No. 22, 44 pp. and.4 ~ 1 s .  

Rev. GQo. de Bot. (Bonnier), xii. (1900) pp. 129-37 (1 pl.). 
mite, p. 217. 



production of the cndosperm. All the kernels grown by tlic writer ia 
which xenia nas shonw by changes in colonr, were proved to be true 
hybrids. It is not improbable that in some cases the second pollen- 
nucleus enters the embryo-sac, but fails to unite with the two polar 
nuclei. In  such cams it may be able to form a spindle and to divide 
separately, the unfeeundatcd embryo-sac-nucleus formed by the mion  
of the two polar nuclei also dividing separately. If  this occurs, there 
would thon be formed, in thc protoplasm of the embryo-sae, nuclei of 
two distinct characters, one group from the division of the embryo-sac- 
nucleus, the other group from the division of the pollen-tube nucleus. 

Hybridisation. *- Mr. W. 31. Webb gives an interesting summary 
of the more important results obtained in the papers read at the Con- 
ference on Hybridisation and Cross-breeding held by the Royal €Iorti- 
cultural Soeicty. 

In  the genus Anthurium M. de la Dcvansayc says that the polleu, 
to be of value, must come from plants springing froin a different batch 
of seeds from that giving rise to thc ovule-bearing individuals; thnt 
pollen from allied genera has a bene6cinl effect ; and that variatioris 
which are not seen in tho first or second generation may appear i u  thc 
third or fourth. 

An intermediate condition of crtcrnal structure was brought out by 
Dr. Wilson in hybrids of Passijora,  Albuca, Ribes, and Begonicc. 

From experiments with cereals and Eromeliacere, Dr. Wittmack 
concludes that the mother has more influence upon the habit, the father 
inore influence on thc iutlorescence, at ieast upon its colonr. 

According to Herr Max Ileichtlin, the female parcnt gives to thc 
offspring the form and shapc of the flowers, also certain qualities ; thc 
male parent gives more or less of the colouring of the flowers, and if 
i t  be richer and blooms more freely than tlic female, this property is 
transmitted to the oEspring ; artificially produced offspring give larger 
flowers th:m either of their parents ; the more distant the habitats of 
the species intcnclcd to Iiybridise, tlic more difficult i t  is for them to 
be fertilised with each other's pollen ; ttic oKspring becomm infertile 
and delicntc it' the form of tlic floners of their parents is widely dif- 
ferent in shape and outline. 

Artificial Crossing of Pisum sativum.? - Herr E. Tschermak Las 
experimented on thc artificial crossing of the garden pen, wliicli is 
entirely self-pollinated within thc closed corolla, and is very rarely 
visited by insects. His conclusions confirm those of Darwin, that tlic 
number :md wcigLt of the seeds of this spccies are to no extent depen- 
dent on self-pollinntion, or pollination between different flowers of the 
same plant, betmeeu different individuals of the szme variety, or bc- 
tween different varieties. Double pollination of :L pure variety by its 
own pollen or by that of the same variety and by pollen of auother 
variety, or by pollen of two different varieties, is efieacious with r e g d  
to both pollens ; the one kind of pollen docs not in any way iuterfere 
with the potency of the other kind. 

The following may be especially mentioned. 

* Jourii. R. Hoit. SOC.. asiv. (1900) pp. 1-318 (I?:; figs.). Sec S:tture, lsii. 
(1900) D. 154. 
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(2) Nutrition and Growth (including Germination, 
and Novements of  Fluids). 

Chlorophyll Assimilation.*- Sig. (3. Pollacci has confirmed, by a 
fresh series of observationa, his previous statement that green leaves 
still  in connection with the plant exhibit Schiffs aldehyd reaction ; 
while this is not the case with leaves which have been darkened for 
some days, nor with plants grown in an atmosphere devoid of CO,, 
nor with fungi. A great variety of reactions agree with the detcr- 
mination of this uldehyd as exclusively formic. He promises further 
experiments for the purpose of isolating the aldohgcl. 

Effect of increased Pressure on Chlorophyll Assimilation.? - Ex- 
periments made on several different plants have led M. J. Friedel to 
the conclusion that n Iowering of the pressure even as low as to one- 
fourth of the normal does not altcr the nature of’ the chlorophyll 

:mimilation, the value of the proportion ‘‘2 0 remaining nearly a t  
nnity ; mhilc the intensity of the assimilation diminishes with the de- 
crease of the pressure, following a ncarly regular iaw. 

Influence of Dry and Moist Air on Plants.:-As the result of a 
series of experiments on a considerable number of plants belonging to 
many natural orders, M. Ebcrhardt lays down the general law that 
moist air promotes the development of’ both stem and leaves, but re- 
duces the diameter of the stern ; has a tendency to increase the surface 
of the leaves ; diminishes the quantity of chlorophyll contained in 
them ; and greatly reduces the production of rootlets. Dry air, on the 
other hand, has an unfavourab!e effect on the growth of the stem; 
has a tmdency to diminish the surface of thc leaves; and increases 
the number of rootlets. A s  regards the tissues:-dry air increases 
the thickness of the ciiticlc and the number of stomates;. promotes thc 
formation of bark; favours thc production of woody tissiie and thc 
differentiation of the selerenchymatous tissues, both in the pith and  
ill the cortex ; and increases the developnieut of the palisade-tissue in 
the leaf. I n  moist air, on the contrary, the diiferentiation is loss t h m  
cinder normal conditions, especially in relation to the supporting tissue. 

Limits of Grafting.$--N. L. Danicl finds the grafting by approach 
of two species to be possible within much wider limits than has hitherto 
been supposed. He has succeeded in inducing uniou in the case of young 
soedlings, between members of the following nidely separated genera :- 
Plxiseolus and Xaiithiuin, Phaseolus and Ricinus, Heliantlius and Cucur- 
hitn, Brnssica and Lycopersicon, CIirysanthemuin and Lycopersicon, Heli- 
nnflins and Solanuni, Coleus nnd Achymnthes, Cineraria and Lycopersicon, 
dster  and Phloz, Coleus and Lycopersicon, h e r  and Syringa, Zinnia and 
Lycoperskon. I n  all these cases there was a complete and permanent 
uuion ; those grafts were always thc most perfect in which there mas 
the greatest resemblance between the two specics i u  size, vigour, and 
rmde of gron th. 

*- Atti R. 1st. Eot. Univ. Pavin, vii .  (1699) 21 pp. 

t Cornptes Eendus, cxxxi. (1900) pp. 4 7 - 9 ,  
f ‘I’OI~I. C l t . ,  pp. 1994, 51::-.5. 

Fcc Cot. Ztg., Iviii. (1900) 
2‘“ Abt., p. 151. 
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Vegetative Propagation of Erythronium.” -- Mr, F. H. Blodgctt 
has studied the development of Erytlwonium americanum from the seed. 
The cotyledon is a t  first a storc-house of food-material ; but, after this 
is exhausted, it forces its way above tLc soil and functions as a leaf. A 
flowering bulb cannot be produccd from seed in less than four or f i v o  
years. The seeds germinatc tlie second year and produce “plumule- 
bulbs.” From each of these a single lcaf appears in the third year, anil 
the first runners are produced, bearing “ runner-bulbs” at their distal 
ends; and a further period of two years at least elapses before thcsc 
blossom. 

Influence of Oxygen on Germinati0n.t - From a scrics of experi- 
ments on the seeds of the pea, lupin, ArrccAis, and maize, M. P. Mazi. 
concludes that the non-germination of submerged seeds is due to in- 
sufficient aeration. Seeds when placed under watcr, while preserving tho 
condition of latent life, are the seat of numerous diastatic transformations. 
The hydrolysing diastases, in particular, and zymase, maintain com- 
parative activity ; while the oxidising diastases are nnable to pcrform 
their function, and to supply the cmlhryo with food-material. Minute 
seeds, like those of crucifers, may devclope slowly under water ; stnrcliy 
seeds soon lose their germinating powcr linder this condition ; oily seeda 
retain it longer. The development of tbc plant, a t  the expense of the 
reserve-materials of the sceJ, is the resultant of a number of diastatic 
processes, whose equilibrium cannot be disturbed without causing, in a 
short time, the death of the individual. 

Influence of Salts of the Fatty Acids on Germination and Growth. $ 
-Herr 0. Lovinson gives the result of a scries of observations on the 
germination and growth of Pislcni safivum, in solutions containing formic, 
acetic, and propionic acids, but no mineral acid. ‘l’hrce nutrient solu 
tions were omploycd, which he calls normal furmic, normal acetic, and 
normal propionic solutions, thc cornpositiou of which is given in detail. 
Among the generitl conclusions arrived at are the following :-These 
normal solutions penetrate in a short time into the interior of the seeds 
without killing the cells, but they check germination ; this inliibition 
being due exclusively to the snlts of thc fatty acids, not to the phos- 
phorus or to the sulphur carbidc ; the latter even facilitating germination. 
l h e  solutions have albo an unfavourablc influence on growth, due :Lgaiii 
cntirely to tlie salts of tho fatty acids. The injurious effect consists 
chiefly in a disorgnnisntion of the root-cells. A copious bibliography is 
appended. 

Poisonous Effects of Salts of the Alkalies and Alkaline Earths on 
the higher P1ants.S-M. H. Coupin gives D series of tables illustrating 
tlie degrees to which salts of the alkalies and alkaline earths exercise a 
poisonous effect on the growth of flowering plants. The salts of sotliuni 
arc, as a rule, less poisonous than those of potassium. Salts of the 

f Bull. Torrw Bot. Club, xxvii. (1900) pp. 305-15 (3 pls.). 
t Ann. Inst. Pasteur, iv.  (1900) pp. 350-6s. 

I 3  

Bat. Centralbl., lxuxiii. (1900) pp. 1-12, 33-43, 65-55, 97-106, 12!)-3S, 1S.i-9.5, 
203-24 (4 fies.). 

5 Compt&Rendus, cxxx. (1900) pp. i91-3. Rcv. Ge‘n. de Bat. (Bonnier), xii. 
(1900) pp. 157-93. 
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alkaline earths exercise a poisonous effect on plauts in proportiou to the 
atomic weight of the metal,-calcium, strontium, barium. Nost of the 
sdts  of barium and strontium are poisonous ; bnrium chlorate especially 
so ; as also are the chlorates of potassium and sodium. 

Action of Carbon dioxide on the Movements of Water in Plants.* 
-From a series of experiments made on Phaseolus vulgaris, Dr. P. 
Kosaroff concludes that carbon dioxide exercises a strongly depressive 
effect on the movemcnts of water in plants. Under the influencc of an 
excess of CO,,.the amount of water absorbed is decreased, whether the 
plants be uninjured or the leaves be removed. The injurious action of 
carbon dioxide is especially marked where it comes into contact with 
living elements. This action is due both to direct injury and to the loss 
of oxygen. The witheriog of plants on long exposme to carbon dioxide 
is due to the reduction of transpiration. 

Transpiration in  the Tropics and in Central Europe. t -Herr E. 
Giltay gives details of further experiments to elucidate the questions 
arising out of this subject, and replies to the criticinms of Haberlandt 
on his previous publications. 

Bleeding of Cornus macrophylla.$yAmoug Japancse trees this is 
one in which the phenomenon of bleeding is most strongly displayed. 
M. M. Miyoshi found the greatest pressure represcnted by a column of 
mercury 106 em. high. The bleeding displays a daily periodicity, the 
maximum prcssiire occurring about 6 A.M. in the summer, or between 
that and noon in the winter, the minimum bctween 4 and 8 P.M. 

(3) Irritability. 

Geotropism.-Herr F. No11 I criticises Czapek’s explanation of gco- 
tropic curvatures, controverting some of his conchisions. He thinks 
that Czapek places too much reliance on klinostat expcriments, since the 
klinostat docs not prevent all geotropic irritrtion. He further states 
that the reactions of thc cell-contents describcd by Czapek in geotropi- 
cally irritated apices of roots are not closely connected with the reception 
of the irritation. 

Mr. E. R. Copeland ) I  confirms Czapek’s statement that the growing 
hypocotyl of Cucurbita displays no polarity ; similar results were obtained 
also in the cam of other seedlings, and with roots. If a stem is split into 
two longitudinal halves, and laid horizontally, thc lower half, which has 
the split surface upwards, will increase in length niore rapidly than the 
upper half; while with split roots the reverse is the case. 

Rheotropism of Roots.-Herr A. Berg 7 has adopted three differcnt 
modes for determining the rheotropism of growing roots :-Dipping the 
roots in ruming water ; causing thc roots to move in still water by the 

(”f.  this Journal, 
* Rot. Centralbl., lxxxiii. (1900) pp. 138-44. 
t Pringsheirn’s Jahrb. f. Ties. Bot., xxriv. (1900) pp. 405-24. 

f Arb. Bot. Inst. k. Univ. Tokio. 
8 Pringsheim’s Jahrb. f. wiss. Boot., xxriv. (1900) pp. 457-506. 

11 Uot. Gazette, xxix. (1900) pp. 185-96. 

1899, p. 179. 
See Bot. Centralbl.. lxxxiii. (1900) p. 347. 

( ‘f. this Journal. 
1899, p. 180. 

Lund‘s Uoiv. Arsskr., rxxv. (1893) 35 pp. and 1 pl. See Bot. Ztg., lviii. (1900) 
2’. Abt., p. 169. 



klinostat; and causing the water to rotate by the introduction of a 
current while the object remains still. Of these methods he prefers the 
third. With one exception (Soya kispida), Berg finds rheotropism to be 
admags exhibited by the roots of seedlings ; normally the rheotropism 
is positive ; but it readily passes into negative rheotropism a t  a low 
tcmperature. 

Herr €1.0. J u e l r  has adopted a process resembling Berg's second 
method. From experiments on decapitated roots h0 has determined that 
the zone of growth is sensitive to rheotropism. He regards the' phe- 
nomenoil as having nothing in common with hydrotropism. The upper 
and lower limits of the rapidity of current which can give rise to 
rheotropic curvatures vary greatly in different plants. The  highest and 
the lowcst of all are given respectively as 20-30 cm. and 0 .3  mm. per 
second. 

Influence of the Curvature of the Root on the Production and 
Arrangement of the Lateral Ro0ts.t-Herr F. No11 maintains that the 
unilateral arrangement of the rootlets on the convex side of curved roots 
cannot be ascribed altogether to  external forces, since the curvature 
takes place whether the irritation be geotropic, heliotropic, or hydro- 
tropic; its explanation must be sought a t  least partially in internal 
causes. Increase in thickness is not, under these conditions, the result 
of an extra supply of nutriment ; the latter is  rather the result of the 
former, which is the product of specific irritation. 

Nutation of the Sunflower.: - Observations made by Prof. J. EI. 
Schaffner on Helianthus annuus, both wild and cultivated, confirm tho 
popular idea of a gr:rdual change in position of the flower-head according 
to the time of clay. The growing plants nutate from 60" to 90' W. in 
the evening, and from 50' to 70" or morc E. in the morning. At night 
the leaves droop and the tips point downward. Similar results, thong11 
less pronounced, were obtained nith H .  pet io la ik 

Peculiar Case of Contact-Irritability.$-F. Gracc Smith describes 
a phenome~ion councctcd with tho growth of a number of " bush-beans " 
from seed 111 tho dark. When the sccdlings, perfectly etiolated, m-ere 
:&bout 20 i n .  high, and had developed their first leaves, the petiolcs had 
all arranged thenisclves in parallel planes ; while no sacli adjustment 
mas displayed on seedlings grown iu the light. Experiments were made 
which secined to determine that tlic phcuomenon was not due to thermo- 
tropisni or hydrotropism; it appeared to be entirely due to the nenr 
contact of thc petioles with onc mother. 

(4)  Chemical Changes (including Respiration 
and Fermentation). 

Nitrogen-Assimilation of Green Plants.JJ-Herr L. Jost reviews the 
various theories which have h e n  brought iorward on this subject, aud 
sums up in favour of Schulze's, which he summarises as follows :-Thc 

* Pringshcini's Jalirb. f. wiss. Bot., ssxiv. (1900) pp. 507-38 (7 figs.). 
t Lmilwirth. Jdirb., sxix. (1900) pp. 361-426 (3 pls. and 14 figs.). Sec Cot. Ztg., 

1 Bot. Gazettc, xsis. (1900) pp. 197-200 (10 figs.). 
$ Bnll. l'orrey Uot. Club. s sv i i .  (1900) pp. 190-1 (17 f i g . ) .  
11 Bid. ('entralbl , xs. (1900) pp. ci"5-37, 

lviii. (1900) Ye Abt., p. 28i .  

c'f. this Jonrnal. r r r l f e .  1' (;it& 



albumen in the seed is decomposed by hgdrolysis ; the first substanceb 
formed are albumoses and peptons ; these are, Iiowever, not stored up, 
but break up into amido-acids and hexon-bases, in addition possibly to 
nsparagin and glutamin. The substances thus formed arc again decom- 
posed, with formation of ammonia, and from this are produced aspzragiu 
:tiid glutamin in the presence of glucosc. These amidee are, therefwc, 
nt least for the most part, not products of decomposition, biit r.ither the 
first products of synthesis. 

Indigo Fermentation.* - According to M. W. Beijcrinck, the sub- 
stance from which indigo is formed is not identical in all indigo-plants. 
I n  the ‘I indican-plants ” (Indigoferw, Polygonurn tinctorium, P h a j u s  
c~mndiJEoms), this substance is iodicari, the glncosidc of indoxyl ; while 
in the ‘‘ indoxyl-plants ” (Isatis tinetoria) it  is indosyl itself. I n  all 
cnses the indigo-pigment is formcd, directly or indircctly, by the oxidation 
of indoxyl. In  the indican-plants the indican is found in the colourlcsi 
protoplasm, mliile the indicaii-enzyme is located in the chloroplasts. The 
organisms which decompose thc indicm cffcct this in two different mays. 
I n  the smaller number i t  i s  broken up by an cnzyme ; in others it is split 
lip directly withont the intervcntion of‘ ar: cnzyme, through thc activity 
of thc protoplasm. 

Fermentation of Saccharides.t-According to Fisclier csch saccha- 
ride should havc its special ferment, and this view is supported by certain 
yeasts which hydrolyst! maltose and not saccharose or trehalose. M. E. 
Dribourg, however, finds that all ycxsts sccretc all tGc diastases of all  
the saccharides. To  shorn this, tho ferments are cultivated in niitritive 
media rich in nitrogenous matter with a mixture of glncose and of the 
saccharide. Under these conditions tlierc is fermentation, not only of 
the glucosc but also of the second sugar. The author has workcd with 
niinicrous species of yeasts, more or less activc, and has always obtained 
alcohol with maltose, saccharose, raffinosc, and trehalose, but not with 
lactose. NUCOT nlternaizs fcrinents oiily maltosc and trchalose. The  
phenomenon of hydrolysis appcars to be general among yeasts, but i t  is  
not so with the Mucorinere. 

7. General. 

Dust from Drift-Ice.$-Eerr P. T. Cleve has made a microscopical 
examination of four samples of dust from drift-ice north of J a n  Mayen, 
brought by the E. Greenland current. Some of them were very rich in 
siliceous organisms, belonging almost without exception to diatoms, 
including a large number of species, both fresh-water and brackish or 
inarine, the latter both litoral and plankton. The only other organisms 
rccorded arc a few spores of Flagellata, and a fragmont of a doubtful 
Tcrtiary fossil. 

B. CRYPTOGAMIA. 
Cytology of Non-nucleated Organisms.§-Dr. A. B. Nacallum givcs 

the following as the summary of his observations, made chiofly on 
Saecharomyces, Beggiatoa, and the Cyanophycee. 

* S.B. k. Akad. M’etensch. Amsterdam, Scpt. 30ti1, 1899, and Narc11 Slst, 1900. 
See Bot. Ztg., lviii. (1900) ate Abt., p. 188. 

t ProcbTerbaux des s6ances SOC. des Sci. Phya. et Nat. de Bordeaux, dnne‘e 

Ofv. k. Vetensk-Alrad. F6rliandl. Stockholm, Ivii. (1903) pp. 393-7 (Englisli). 
5 Trans. C,inadian~Inst, vi. (1899) pp. 439-503. 

1838-9, pp. 2s-9. 
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I n  the (’yanophycea there is no nucleus, nor any structure which 
resembles a nucleus. Two zones cun be made out in the living cell, 
one central, nncolourcd. the other peripheral, holding the pigment. 
There is  no evidence of the presence of a special chromatophore, thc 
pigment being dissolved in a fluid. Tbcre are two types of granule, 
chiefly found respectively in the central body and in the peripheral 
layer. The heterocyst is a degencrated cell, in which distinction betweeu 
the central and peripheral parts is lost. 

I n  no form of Beggiaioa is t h e  any specialised chromatin-holding 
structure in the sliape of a nuclus of auy kind. There is no differentia- 
tion of the cytoplasm into a central body and a peripheral laycr. The 
droplets of sulphur are contained in the central portion. 

I n  Saccharonryces the cytoplasm is usually finely reticulated, and 
contains one or more vacuoles. I n  addition to tho chromatin-likc 
substance diffused throughont the Drotoplasm, there is usually a more or 
less homogeneous spherical body in tlic ccll, the ‘‘ corpuscle,)’ ‘‘ nucleus,” 
*‘ nucleole,” and “ nuclein body ” of various observers, which stains 
specially with hrematoxylin, but is not either a nucleus or a nucleole. 
Therc may be several in a cell or thcy may be entirely wanting. The  
corpusclc divides whcn budding begins ; but tho division is purely 
mechanical, and is not essential to the formation of the bud. I n  cells 
o f  S. Ludioigii there are occasionally structures closely resembling a 
iiuclcar organ ; they are composed of vacuolised chromatin. 

Reserve Carbohydrates of Thallophytes. * -In the Myxomycctes, 
according to M. G. Clautrian, the most abundant carbohgdratc is 
glycogcu, which usually occurs in the plasmodes in a half-dissolved con- 
dition, less often as amorphous granules ; the spores contain only oily 
substances. The Enflagellata, whether green or colourless, contain para- 
mylon in the cytoplasm, not iu th3 chromatophores. The Peridiniem 
contain drops of oil and true starch ; their membrane gives the reactions 
of cellulose. The Cyanophycea often givc with iodine a reaction rc- 
scmbling that of glycogen. The presence of glycogen i n  the bacteria 
liaS been rendered probable by Errera; their membrane gives in many 
cases amyloid reactions. I n  the green a l g s  starch plays the most 
iinportmt part. Thc composition of the brown a lgs  has becn but little 
investigatcJ. I n  many red alga: t8here is a carbohydratc closely allied 
to starch. Fungi contain abundance of glycogen and oily substances, 
besides Farious forms of sugar, glucosc, levulose, trehhalose, and 
mannite. 

Influence of Chemical Agents on the Growth of Algae and 
Fungit-N. Ono publishes the results of a large number of experiments 
on the effcct on Alga and Fungi of a number of different chemical salts, 
accompanied by a series of tables. Extremely dilute solutions of somc 
poisonous salts promote tlie growth of the lower Algs ; among these are 
zinc sulphate, f m i c  sulphate, cupric sulphate, and iron arsenite. I t  is  
tlic power of multiplication, not the sizc of the individual, that is favour- 
ably affected. Jl smaller quantity of the mineral salt is more injurious 

Division of the cell is direct. 

.I Misc. hid.  d&l. au Prof. A. Giilrd, p. 114, Paris, 1899. See Bot. Centralbl., 

t Journ. (‘011. Pci. I I I I ~ .  l-iiiv. Tol;:o. siii. (1900) pp. 1 4 1 4 6  (1 pl.) (Gcrman). 
Ixssiii.  (1900) p. 159. 
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The formation of spores is especially checked 
Of mercuric chloride the optimum concentration 

to  Fungi than to Algae. 
by these substances. 
for Fungi is about 0.0013 P.c.; of cupric sulphate about 0.012 p.c. 

Cryptogamia Vascularia. 
Megaspores of Isoetes and Selaginella.*-Herr H. Fitting describes 

in great detail the structure and developmerit of thc megnspores and 
megasporanges in thesc gencr,r, cspeciallg in rclntion to the mode of 
growth of the cell-wall. Thc following are the more important results 
of the investigation. Tho differentiation of the megaspore inother-cells 
takcs plnce, in Isoefes, a t  a much later period in the dcvclopment of the 
sporanges than has hitherto been supposed. The tnpete-cells never 
become ahsorbed ; in both gencre they persist until the spores are nearly 
fully ripe. In the spore mother-cells the first changes in the protoplasm, 
which precede division, take place while the nucleiis i s  still completely 
st rest. The formation of the walls of the spccitil mother-cells talres 
place chiefly without assistance from the con?ining-filnmruts betwcen 
cach pair of dnughter-nuclei. The spore-mall consists, i n  both genera, 
of several differentiated layers, which the author distinguishes as peri- 
spore, exospore. mesospore, and endospore. Thc strongly silicified 
perispore is formed later than the exospore, apparently at the expense 
of the walls of the speoial mother-cells. As growth proceeds large 
spaces are formed between the exospore and the mesospore on tlte oile 
hand and between the mesospore and protoplasm on the other hand ; 
these are filled by a fluid which furnishes the material for thc gro\\th of 
thc membranes, which takes place by intussusception in both the outer 
and the inncr layers. The plasmolytic condition of the ccll forbids thc 
idea of the protoplasm taking any direct pnrt in this growth. The 
small  amount of protoplnsm in the spores immediately before they arc: 
ripe renders i t  scarcely possible that the nutrient fluid of the membranes 
can be derived from i t  ; it is much more probable that it is the tapcte- 
cells which perform this function, since they behave likc active gland- 
cells. 

Sporophyll and Sporange of Isoetes. f - Nr. R. Wilsnn Smith 
publishes the results of a detailed series of observations on the struc- 
ture and development of tho sporophylls and sporangcs of Isoetes echino- 
spora aud Engelmanni, of which the following are among tho more 
i mportant. 

The apex of the stem lies at  the bottom of a funnel-shaped depres- 
sion, rouud the sides of which the leaves are arranged spirally. 'fhis 
depression is produced by the exprtnsion of the cortical cells of the stell, 
in 811 directions. The air-cavities arc formed out of four longitudinal 
bands of cells. Tllc 
mature ligule can be distinguished into four regions : the shcath, tile 
glossopode, a region of living cells, and a region of disintegrating cells. 
The rudiment of the sporange is a transverso row of superfici;xl cells 
below the ligule ; there is no definite hypodermal archespore. 

* 

The ligulc originates in a single vcsiculw cell. 

* Bct. Ztg.. Iviii. (1900) l'"/Abt., pp. 107-62 (2 pls.). 
t Uot. Gazette, xxix. (1900) pp. 225-58, 323-4ti (8 pls.) 
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Thc differcntitition in the dcvclopnwnt of the niegasporangcs ant1 
rriicrosporanges is dcscribcd in detail. They arc indistinguishable until 
they have attained a size of 15,000 to 25,000 cells. The  number of 
inicrospores in a microsporange is 150,000 to 500,000 ; of mcgasporcs 
in  a megasporange 150 to  300. In  both kinds of spoyange the tapete is 
organised out of the layers of stcrilc cells djaccnt to the mother-cells of 
tile spores. tllcsc: 
:wo succeeded by microsporopbylls ; occasiorially R sporangs conhills 
both kinds of spore. 

TFie first leaves of a season a.re megnsporophylls, 

Algae. 

Assimilation, Transformation of Starch, and Respiration in the  
Florideze.*-Sccording to Herr R. Kolkwitz, thc starch of thc Floridex? 
does not differ essentially from that of the liigher plants. I t  is iisetl 
111) in the same way after being stored up. Whether there are also 
rcservcs of albuminoids is doubtful. Therc are but few Floridea wliicli 
contain no starch. The red pigment appears to influence the accnmula- 
tion of starch, assimilation, growth, and respiration. Respiration is 
lint very feeble in tho Floridea: ; hence tlic absence of intercellular 
spaces. 

Movements in Bornetia secundiflora.: --Continuing his abserva- 
tions on this singular phenomenon, Sig. A. Preda states that it coin- 
inences in the cylindricnl cells of the thallus,' tlic apical portion of 
which swells up enornioiisly under t.he influence of fresh or distilled 
water, while the basal portion retains nearly its normal diameter, lhuo 
giving a somewhat pear-shaped form to  the cell. When the cell finally 
bursts, the cytoplasm contracts, detaches itself from the longitudinal 
wlls,  and forms an nxilc band still attached to the two septa, or to thc 
liasal septum if the cell bc a terminal one. Tlie chromatcphores gradn- 
ally lose their red pigment, which diffuscs itself through the water. 
The thallus of Bornetia appenrs to possess the power of gradually 
adapting itself to a less saline or less acratcd medium than that whiclj 
it  normally inhabits. 

Structure and Reproduction of Compsopogon.: -:Nr. R .  Thaxtcr 
has examined IL species of t,his rare and peculiar tropical a l p  from 
Ylorida, distinguished by its bluisli or violet-green colour, and by the 
filaments being composed of an axial row of very large cells surrounded 
by one or more layers of corticating cells-the sole representative of 
the family Compsopogonaceae. Thc cells of' the filaments shorn an activc 
circulation of the protoplasm. Mnltiplication takes place by aplano- 
spores, which vary greatly in size, and may possibly be of two liinds, 
inega- and micro-aplanospores ; the former are produced singly in th(. 
sporange ; both kinds are globular, and destitute of cilia. No sexual 
organs were discovered ; but it is possible the micro-aplanospores may 
bc antherozoids. I n  accordancc with our present state of lrnowleclgc, 
the author thinks thc safest placc for Conzpsopogon is iicnr thc Ban- 
giacc;o. 

* Wisso~~scl~. AIecrc-sunters. herangcgebcn in liiel, iv., Heft 1, pp. 31-G". See 

t Noor. Giorn. Bot. Itnl., uii. (1905) pp. '700-14 (1 pl.). C'f. this Jouriial, mtr, 
Hedwigia, r i x i x .  (1900) Beibl., p. 85. 

p. s33. : lint. Gxzcttc,  x i i s .  (I%lO)  pp. '759-65 (1 111.). 
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Classification of Diatoms.*-Prof. C. E. Bessey proposes a scheme 
of classification of the Diatomaceae founded on that of Schiitt, but dif- 
fering from it in some minor points. He reckons up 72 genera, arranged 
in 15 tribes. 

Chlamydomonas and its Effect on Water Supplies.7 -Mr. G. C. 
Whippls records an instance, in Massachusetts, in which large quantities 
of Chlamydomonas pulviscuks, occurring on the surface of a pond, im- 
parted to the water a distinct unpleasant and oily taste and odour. 

Fungi. 

Propagation of Fungi.$-Herr G. Elebs closes his account of thO 
various modes of propagation in certain fungi by an elaborate review 
of the physiology of the different processes, from which the following 
may be extracted as among the more important conclusions. 

He adopts Sachs’ view that one of the main factors is the action of 
various substances of the nature of ferments. The action of external 
irritants is classified under three heads, viz. :-( 1) Those conditions 
which, under all circumstances, are essential for the inception of the 
process of propagation ; to these factors he applies Herbst’s term 
u morphogenous irritants.” In Saprolegnia a deficient supply of nu- 
triment is a morphogenous irritant for the formation of zoospores. 
(2) Those conditions which, by themselves, cannot induce the formative 
process, but are the necessary accompaniments of other vital processes ; 
these he terms special conditions. (3) Those conditions which are con- 
ducive to propagation as to other vital processes, but which can always 
be altered, within wide limits, without disadvantage. The most efficient 
morphogenous irritants are changes in the nutrient material. 

Klebs classifies the spores of Fungi, Myxomycetss, and Bacteria 
under three heads, viz. :-(1) Kinospores, those which are the result of 
a comparatively simple process of division (motile zoospores, conids, 
pycnidospores) ; (2) PnuZospores, those thick-walled resting cells which 
are formed by a simple process of transformation of cells or nucleated 
parts of cells, and serve for perpetuation in uufavourable vital conditions 
(resting-cells of the Mucorines, Saprolegniese, cysts of the Myxomy- 
cetes) ; (3) Carpospores. These, which are the product of a more com- 
plicated formative process, often formed in special receptacles (zygotes 
of the Mucorinere, spores of the receptacles of the Ustilaginese and 
Basidiomyaetes, ascospores, &a). 

The relations between growth and propagation are treated under 
four heads, viz. :-(1) Growth and propagation are vital processes 
which, in all organisms, depend on different conditions ; in the lower 
organisms it is especially external conditions that determine whether 
growth or propagation shall take place. (2) So long as the conditions 
favourable for the growth of the lower organisms are present, propaga- 
tion does not take place. Conditions favourable for this process are 
always more or less unfavourable for growth. (3) Growth and propaga- 
tion are also distinguished by the fact that the limits of the general 

* Tram. Amer. Nicr. Sm, xxi. (1900) pp. 61-85 (1 pl.). 
t Tom. cit., pp. 97-102 (1 pl.). 
t. Pringsheim’s Jahrb. f. wiss. Bot., xxxv. (1900) pp. 80-103. 

Dec. 19th, 1900 3 B  
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vital conditions-tempereture, oxygen, &.-are narrower for propaga- 
tion than for growth. Growth may therefore continue when propaga- 
tion is checked by the too strong or too weak action of one of the 
conditions. (4) Growth appears to be a preliminary stage for the 
inception of propagation. 

Propagation, therefore, whether sexual or non-sexual, exhibits a 
physiological opposition to growth. It is a reaction of the organism 
against conditions of the environment which are unfavourable to growth. 
The products of sexual reproduction are better adapted for a long period 
of rest and for the production of a vigorous offspring than those which 
result from non-sexual propagation. 

A very copious bibliography is appended. 
Capacity of Fungi to absorb Humin-substances.* - Limiting the 

term humus to those substances which are compounds of humin, Herr 
I?. Reinitzer confirms in the main Hoppe-Seyler's statement us to  their 
extreme power of withstanding decomposition under ordinary conditions. 
This however applies only to the power of living organisms to extract 
carbon from humus. I f  another soiirce of carbon, e.g. sugar, is present, 
Penicillium has then the power of obtaining its nitrogenous constituents 
from humus, which must therefore be regarded as a source of nitrogen 
for soil-organisms ; whether also for mycorhiza remains to be deter- 
mined. 

Monob1epharides.t-Prof. G. v. Lagerheim publishes a monograph 
of this small family of fungi, consisting of the two genera Nonoblepharis 
and Diblepharis g. n., made up of the two species D. insignis and fasci- 
culata, with the following diagnosis :-Thallus simplex v. ramosus, 
protoplasmate favoso ; zoosporangia zoosporis compluribus, biciliatis, 
post evacuationem globulum olei continentes ; -antheridia spermatozoidiis 
uniciliatis compluribus ; oosphaerse singuls, ex parte contentus oogonii 
or ts ,  periplasmate nullo ; oospors in oogonio incluss maturescentes. 
Of Monoblepharibr three new species are described, M. brachyandra, 
regignews, and ovigera. 

The cell-membrane appears to consist of a pectinaceous substance 
and chitin, with but little cellulose. The cells are multinucleate. The 
formation of zoospores takes place without any previous division of the 
nucleus. As soon a8 the antherids are formed they contain as many 
nuclei as there are subsequently antherozoids. The oogone contains 
only a single nucleus. After impregnation the nuclei do not coalesce 
immediately, but remain for a time lying side by side ; complete coales- 
cence takes place only after the warts make their appearance on the 
wall of the oospore. 

The Monoblepharideie are probably most nearly related to the Sapro- 
legniaceae ; they also display resemblances to the mdogoniacers and 
Coleochstacese among Alga. 

Fertilisation of Albugo candida.1-The following results have been 
obtained by Prof. B. M. Davis. 

Communication between the oogone and the antherid is established 

* Bot. Ztg., Iviii. (1900) It" Abt., pp. 59-73. 
t Bih. k. Svensk. Vetensk-Akad. Handl., xxv. (1899) 42 pp., 2 pls., and 2 figs. 
$ Bot. Gazette xxix. (1900) pp. 297-311 (1 PI.), Cf. this Journal, ante, p. 92. 

Gemms were observed on M. brachyandra. 
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by a papilla from the former, which works its way through the cellulose 
walls to the antherid. The differentiation of the protoplasm is associated 
with the appearance of an organised spherical protoplasmic body in the 
centre of the oogone, tho ‘‘ ccenocentrum.” A conspicuous stage in 
oogenesis is that called ‘‘ zonation,” when the nuclei, usually in mitosis, 
lic at or near the inner boundary of the periplasm, and the coenocentrum 
is very prominent in the centre of the ooplasm. The oosphere is organ- 
ised after the stage of zonation, when one of the nuclei from near the 
periphery returns to the interior of the protoplasm, and takes a position 
close to the ccenocentrum. 

The oosphere of Albqo  candida is usually (perhaps always) ,mi- 
nucleate. At the time of zonation the tip of the antheridial tube is very 
near, if not directly applied, to the ooplasm. As i t  penetrates the 
oosphere a nucleus slips down into the swollen end whose surrounding 
mall is later dissolved, and the sperm-nucleus is then introduced into the 
ooplasm surrounded by a quantity of dense CytOphIR. The sperm- 
nucleus approaches the female nucleus, and slowly fuses with i t  in close 
proximity to the ccenocentrum. The coenocentrum is not a permanent 
structure in the protoplasm, but becomes gradually disorganised. 

Nuclear Phenomena in the Ustilaginee.*-Prof. R. A. Harper has 
carefully investigated the cell-fusions which occur in &tilago antlberarum. 
&abi08B, Maydis, and carbo, and has come to the conclusion that they 
are not of a sexual nature. I n  cultures 2 or 3 days old, when the 
supply of nutriment is deficient, two conids lying side by side put out 
protuberances which fuse at the apex, the protoplasm of the two cells 
coalescing. This is not followed by any fusion of the nuclei or nuclear 
substance. It is always accompanied by an increase in volume of the 
cells and of the amount of protoplasm contained in them. A similar 
fusion may also take place between the two basal cells of a 3-celled 
promycele. The apical cell then, as a rule, degenerates, or fuses with 
an adjacent single sporid. The multiplication of fused sporids is effected 
by direct budding, or by a 2-3-celled germ-tube. The author compares 
this process with similar ones in other Fungi and in Algae, where there 
is a distinct non-sexual fusion of the protoplasm of different cells. I ts  
purposes appear to be an increase of the vegetative substance, a more 
equable distribution of nutrient materials, and a greater power of resist- 
ance to unfavourable vital conditions. 

Haustoria of the Erysiphee.t-Mr. Grant Smith has followed out 
the development of the haustoria in several species of Erysiphes, 
especially in Erysiphe communis, parasitic on Geranium naaculatum. The 
absorbing organ consists of a slender proximal portion, the neck, pene- 
trating the epidermal wall of the cell, within which i t  enlarges into a 
vesicular distal portion with a thin wall. The vesicle is filled with a 
delicate spongy protoplasm. The mature haustorium always contains 
one nucleus. It is almost always surrounded by a thick sheath-like 
layer, which does not belong to the protoplasm of the host-cell, as de 
Bary supposed, but consists of disintegrated cellulose from the cellulose 
ingrowth through which the haustorium has made its way. Slight 

* Trans. Wisconsin -icad. Sci., xii. pp. 475-98. See Bot Centralbl., Ixxxiii. 
t Bot. Gazette, xxix. (1900) pp, 153-84 (2 pls.). 1900) p. 112. 

3 ~ 2  
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differences are found in the structure of the haustorium In Erysiphe 
graminis, parasitic on Poa pratensis, in which it is much branched; in 
Uncinula Salicis on Salix discdor j and in species of PhyllaCtinin, para- 
sitic on Xanthoaylon. 

Proteolysis in Aspergillus niger.*-Dr. G. Nalfitano has continued 
his researches on the diastase produced by this fungus, which he now 
calls a protease. He calls attention to the remarkable resemblance 
between its properties and those of papayin and of the proteolytic enzyme 
of malt. It acts on gelatin, on the nucleo-albumins, on globulins, and 
on albuminates; but has no action on albumin itself; the white of 
egg is never digested by it. This property distinguishes the protease 
of Aspergillus from pepsin; from papayin it differs only in a greater 
sensitiveness to the injurious action of the alkaline phosphates. I t  is 
very distinct from pancreatin, which acts in the presence of alkaline 
phosphates, and which does not attack coagulated albumin. 

Hydrolysation of Raffiiiose by Penicillium glaucum. t -As the 
result of a long series of experiments, H. Gillot states that, in a mineral 
acid solution, Penicillium gluucum secretes a zymase capable of inverting 
raffinose. This is shown by an increase in the acidity of the culture- 
medium due to the production of oxalic and succinic acids. I n  a pure 
2 per cent. solution of raffinose the Penicillium also induces inversion. 
When the fungus has reached a certain degree of development, the 
alkalinisation of the medium does not prevent the secretion of the 
inverting zymase ; it becomes gradually less alkaline, and finally acid, 
from the production of the acids named. Of the alkalies employed- 
soda, potassa, and ammonia-soda is the least injurious to the fungus. 

New Parasite of AmaebEe.$-In addition to Nucleophaga, &I. P. A. 
Dangeard finds, on a species of Amaeba, a different parasite, an aquatic 
filamentous fURgU6, the systematic position of which it is at present 
difficult to determine. I€e calls i t  provisionally Rhizoblepharis Amebas 
sp. n. 

Parasitic Fungi.-Mr. J. C. Arthur 3 identifies the following secidial 
and teleutospore forms of Uredinese :-Puccinia Convolvuli and Bcidium 
Calystegias; P. Phragmitis and a. rubellum; P. umericana and B. 
Pentstemonis ; P. Windsorias and B. Pteleas ; P. Vilfas and B. verbeni- 
cola ; P. peridermiospora and LZ. Frazini ; P. Curicis and B. Urtica ; 
P. angustata and A?. Lycopi ; Uromyces Euphorbias and B. Euphorbia ; 
Phragmidium speciosuiii and Caoma miniata ; Triphragmium Ulmaria 
and C. Glmarias. 

Under the name Cordyceps Dovei sp. n., Mr. L. Rodway 1) describes 
a new species of this genus, parasitic on a Coleopterous larva in 
Tasmania. 

A new parasitic fungus, Cylindrosporium Komarowi, belonging to the 
Melanconiese, has been found by Herr A. v. Jaczewski,T on Polygonaturn 
humile, in Manchuria. 

* Ann. Inst. Pasteur, xiv. (1900) pp. 420-48. Cf. this Journal, ante, p. 494. 
t Bull. Acad. r. Belgique (CI. d. Sciences), 1900, pp. 99-127. 
$ Le Botaniste (Dangertrd) vii. (1900) pp. 85-7. Cf. this Journal, 1896, p. 446. 
g Bat. Gazette, xxix. (1900) pp. 268-76. 
11 Proc. R. SOC. Tasmania, 1898-99 (1900) pp. 100-2 (1 pl.). 
7 Eedwigia, xxxix. (1900) Beibl., p. 81 (1 fig.). 
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Herr P. Dietel * has found the telcutospore form of Uredo Polypodii 
on Cystopteris fragilis, and regards both this species and U. Aspidiotus as 
belonging to Pucciniastrum rather than to Melanzpsorella. 

Herr R. Stager t enumerates the species of grass which can be 
infected by the following kinds of ergot,-Cluuiceps purpuraa the ergot 
of rye, 0. n&rocephala the ergot of Phragmites communis, and C. Wilsoni 
the ergot of Blyceria Juitans. 

Mr. F. H. Blodgett $ records the occurrence of Darluch. Jilum, parasitic 
upon Uromyces caryophyllinus, the rust of carnations. 

Dr. C .  Massalongo 0 describes a new diseace of‘ Aucuba japonica, 
caused by the attacks on the leaves of a hitherto undescribed parasitic 
fungus, Ramuluria Aucubm sp. n. 

T w o  destructive diseases of the red cedar (Juniperus virginiana) are 
described by Mr. H. von Schrenk,lJ one caused by Polyporus carneus, the 
other by a hitherto undescribed parasitic fungus, Polyporus juniperinus 
sp. n. 

Trichurus spiralis and Stysanus stemonites.8-Mr. H. Hasselbring 
has established the close affinity between these two forms of Hypho- 
mycetous fungi. I n  both the spores germinate in a peculiar manner by 
means of a stout primary germ-tube or proembryo. The mycele forms 
a small compact colony, from which there arises a conidial fructification 
very different from the normal fructification, which consists of a bundle 
of hyphs bearing basids and chains of conids at its summit. An 
amended diagnosis is given of the genus Trichurus, which inclhdes also 
T. cylindricus. 

Botrytis and Sclerotinia.**-From a careful examination, in natural 
conditions and under culture, of Botrytis cinerea and Sclerotinia Liber- 
tiana, Mr. Ralph E. Smith comes to the conclusion that. though nearly 
allied, these two species are not genetically connected with one another. 
The latter species may grow either as a parasite or as a saprophyte, 
and has no conidial stage of the botrytis type ; sclerotes are produced 
abundantly, and the peziza form is easily obtained. Botrytis cinerea 
is much less often parasitic; and it is only in this mode of life that 
it exhibits any close resemblance to Sclerotinia Libertiana. Its sclerotes 
are highly characteristic, but no peziza form has at present been pro- 
duced from them. A detailed account is given of the diseases oaused by 
or attributed to the two fungi. 

Anthracnose of the Apple.?? - Mr. A. B. Cordley has investigated 
the cmse of this disease of apple-trees, commonly known as ‘‘ canker,” 
which is very destructive to the apple-trees in the western states of 
America, and finds i t  to be quite distinct from Xphaeropsis mulorum, which 
prodnces black-rot. The producing fungus, which is parasitic on the 

* Op. cit., xxxviii. (1899) Beibl., p. 259. 
t S.B. Bot. Inst. Bern. 

Bull. Torrey Bot. Club, xxvii. (1900) pp. 289-90 (1 fig.). 
5 Bull. SOC. Bat. Ital., 1900, pp. 166-7. 
\I Bull. No. 21 U.S. Dptmt. Agric. (Div. Veg. Phys. and Path.) 1900, 22 pp., 

** Tom. cit., pp. 369-407 (2 plu. and 3 figs.). 
t t  Op. cit., xxx. (1900) pp. 48-58 (12 figs.). 

See Bot. Gntralbl., lxxxiiii. (1900) p. 145. 

7 plu. and 3 figs. Bot. Gazette. xxix. (1900) pp. 312-22 (2 pls.). 
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dortex of branches, is described as a new species, 'under the name 
Gla?osporium malicorticis. 

Canker of t h e  Coffee.*-Herr A. Zimmermann attributes the  disease 
of the coffee-tree known in Java as canker, to  the attacks of a hitherto 
undescribed fungus, Rostrella Co fes  g. et sp. n. No diagnosis of the 
genus is given, but it belongs to the Ascomycetes. R. Coffeae is a very 
characteristic wquiid-parasite [? saprophyte]. 

Bactridinm flavum. t-M. P. A. Dangeard describes the structure 
and the protoplasmic connections in  this rare fungus, found on rotten 
wood, belonging to a genus of Eyphomycetes distinguished by i t s  
pluriseptate conids. I n  the mycele each of the very elongated cells 
contains a number (about 10, or even as  many as  20) of nuclei; adjoin- 
ing filaments frequently anastomose with one another ; the  cytoplasm 
exhibits a remarkable granular structure. The  cells of the thallus 
communicate with one another by A perforation which occupies the centre 
of each transverse septum ; but this connection is probably only transi- 
tory. T h e  conids are the swollen extremities of mycelial filaments, and 
are 150-190 p long by 30-35 p broad; each consists of from 4 to 6 
cells, which communicate with one another by protoplasmic threads like 
those of the thallus. In some of the conids the author finds special 
spherical bodies resembling those already known in the basids of the 
Polyporee, the asci of the Yezizee, and the oospheres of the Perono- 
sporee and Saprolepniacea They do not appear to have the functions 
of centrospheres, and the author proposes for them the term ccenospheres. 
M. Dangeard regards Bactridium jlacum as being probably the non-sexual 
state of an ascomycetous fungus. It is very subject to deformation from 
the attacks of a parasitic fungus, Oidium Bactridii sp. n. 

Mycophthorous Fungus.$-According to Hcrr  W. Rnhland, Hypo- 
crea fungicola is a true mycophthorous fungus in which tbe habit has  
become hereditary. I t  vegetates freely on Polyporus betulinus, consuming 
first its protoplasm and then its cell-membrane, without any direct union 
of the hypbre of the two fungi. The author further states that there are 
16, not 8, ascospores formed in  the afici by free-cell-formation. 

Origin of the Basidi0mycetes.l -Starting from the discovery that 
Stilbum vulgare, hitherto regarded as  D typical Hyphomycete, is a true 
Protobasidiomycete, Mr. G. Massee has examined other species of Stil- 
bum, some of which are known to be the conidial phases of species of 
Sphsrostilbe, while others are not known to be connected genetically with 
a n y  higher form. H e  finds that the conidial conditions of Syhterostilbe 
microspora and gmcil+es are identical in  structure with Stilbum vulgare, 
in other words are true Protobasidiomycetes. Hence the conidial con- 
dition of an nscigerons fungus may be a true Protobasidiomycete. There 
is no evidence that the Autobasidiomycetes are descencled from the 
Protobasidiomycetes. The former have probably been derivcd by gra- 
dual modificatiun of the spore-bearing organs or basids of conidial forms 
of certain ascigerous fungi. 

See Bot. Centralbl., lrxxiii. 
(1900) p. 88. 

See Hedwigia, 
xxxix. (1900) Beibl , p. 93. § Journ. Linn. Soc., xxxiv. (1900) pp. 438-48 (2 pls.). 

* Med. uit s'lands Plant., xxxvii. (1900) (Batavia). 

1 Abhandl. Bot. Ver. Brandenburg, xlii. (19OO)pp. 55-64 (1 pl.). 
t Le Botaniste (Dangeard) vii. (1900) pp. 33-46 (1 pl.). 
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meaning of Mycorhiza." -Herr E. Stahl discusses, with great 
wealth of detail, the vital phenomena which accompany respectively the 
presence and the absence of ectotrophic or endotrophic mycorhiza, enu- 
merating all the classes of plants in which it is known to exist. While 
there are fiome natural families in which the presence of mycorhiza is 
at present entirely unknown-Crucifer%, Cyperacese, Poly podiacem- 
the author considers it probable that the greater number of the higher 
plants are capable, at least under certain circumstances, of entering into 
this symbiosis with fungi. 

The explanation given by the author of the occurrence in the same 
forest, of plants which do, and plants which do not obtain their nourish- 
ment in this way, is that the difference is accompanied by a difference 
in their facility for absorbing saline food-material. Plants with a 
powerful transpiration current can dispense with the formation of myco- 
rhiza ; while those in which the transpiration is only feeble can obtain 
a sufficient supply oiily with the assistance of the symbiotic fungus. 
Indications of strong transpiration are afforded by the excretion of drops 
of water, rapid withering when cut, and the abundant formation of starch 
in leaves exposed to the light ; feeble transpiration, on the other hand, 
by the absence of exuded water and the abundant formation of sugar. 
Autotrophic plants furnish, as a rule, a larger proportion of aah than 
mycotrophic. 

A very interesting comparison is drawn between mycotrophic, para- 
sitic, and carnivorous plants ; all these phenomena being devices for 
attaining the same end. 

Protophyta. 
a. Schizophyccae. 

Glceocapsa alpina.t-€€err F. Brand gives a detailed account of the 
structure and life-history of this rare Alpine alga. The following are 
given as new results. The cell has only a very thin membrane, not 
usually discernible, and not separable from the cell-contents. The 
gelatinous envelope which surrounds the cell is covered by a cuticle. 
The size of the cell varies much more than has hitherto been supposed. 
The cell-contents appear to be sometimes homogeneous, sometimes 
granular ; the colonr is bluish-green varying greatly in its tint. The 
gelatinous envelope with its cuticle corresponds to the sheath of the 
filamentous Cyanophyees; it is not formed by swelling of the cell- 
membrane, but is excreted from the cell. Under certain conditions it 
becomes stiff and thin. In the vegetative condition the colony has only 
a single general cuticle, which never encloses more than two complete 
generations of daughter-colonies. The external appearance of the 
organism varies so greatly in many respects that all the blue-violet 
species hitherto described, and some also of the colourless species, must 
be regarded as forms of G. aZpina. 

Besides the coloured and the colonrless states hitherto known, Glaeo- 
cupsa alpina occurs also in three others :-(I) the dry state, an imperfect 
resting condition, with very thin dry envelope, and usually smaller cells 
and colonies; (2) the persistent state, with dark red or brown-violet 

* Pringsheim's Jahrb. f. wiss. Bot., xxxiv. (1900) pp. 539-668 ( 2  figs.). 
t Bot. Centrdbl., lxxxiii. (1900) pp. 224-36, 280-6, 309-13 (9 figs.). 
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gelatinous envelope, and thick clear cuticle, during which a remarkable 
multiplication of cells takes place, comparable to the formation of auxo- 
spores in diatoms; (3) the disintegrated condition (status solzctus), an 
Aphanocupsa-like condition, into which all the other states may pass. 
The remarkable roughness, or formation of warts and spines on the 
periphery of the cells, is no typical structure, but occurs only in certain 
individuals. 

,¶. Schizomycetes. 

Structure and Development of Bacteria. * - Prof. F. Vejdovskj. 
found in a species of Gammarus large numbers of a bacterium which 
from its size formed a suitable object for examining the structure and 
development of these minute organisms. The parasite existed in large 
numbers in the lymph, and also occurred in the fat cells, and sometimes 
in leucocytes. The single adult rodlet attains a length of 9-10 p, is 
2-2.5 p broad, and its ends are more or less rounded. Many of the 
rodlets are somewhat narrower about the centre than at the ends, which 
therefore have a slightly bulbous appearance. A well defined sheath or 
investing membrane contains a protoplasmic juice and a centrally 
located nucleus. I n  the adult forms vacuoles, usually one at each end 
of the rodlet, are visible, but in the younger forms or germs these are 
wanting. The young microbe or germ is spheroidal and nucleated, and 
exists i n  the nephridial fat cells as well as in the lymph. The cytoplasm 
of the fat cells 1s dilated into cysts distended with young microbes. The 
smallest germ observed measured 4 p in diameter. As they grow they 
lose their spheroidal shape, become elongated and cylindrical, and 
pqwessed of vacuoles. The observations were made from films stained 
with hsematoxylin, and also with magnesia-picrocarmine and contrast- 
stained with bleu de Lyon. The objects depicted in the fat cells and 
leucocyte have little resemblance to an ordinary bazterium. Pure cul- 
tures and infection experiments are not alluded to. 

Influence of Sunlight on Bacteria. 7 - Herr L. Eedzior records 
experiments as to the effect of sunlight on bacteria such as B. pyocyaneus, 
B. diphtherb, B. nnthracis, B. typhosus, Vibrio metchnikovi, and 7. cholerae. 
Sunlight exerts a bactericidal action, not only in the presence of oxygen, 
but also, though to a less extent, in that of hydrogen. The latter is 
also less marked if the bacteria be suspended in some fluid. After four 
hours' exposure to sunlight the cholera vibrio became quite harmless, 
though after two hours it remained sufficiently virulent, when injected 
intraperitoneally, to kill animals. On garden earth and on drain and 
sewage water the'action of sunlight is but feeble. The colour of the 
soil exerts inhibitory influences of variable intensity, for while the 
chemical rays take 15 minutes to penetrate a layer of garden mould 
2 mm. thick, they pass through a layer of sand of equal thickness in 
5 minutes. 

Flocculation of Bacteria.: - Mr. R. Greig Smith records some 
interesting observations and experiments on the effect of certain salts 
on bacterial suspensions. From his experiments he infers that bacteria 

* Centralbl. Bakt. u. Par., 2- Abt., vi. (1900) pp. 577-89 (1 pl.). 
t Arch. f. Hygiene, xxvi. (1899) p. 323. See Bot. Centralbl., lxxxiii. (1900) 

After their transit, their bactericidal action is lost. 

p. 240. 1 Proc. Linn. SOC. N. S. Wales, xxv. (1900) pp. 65-7. 
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are not flocculated by salts of potassium, sodium, or ammonium, like 
particles of suspended inorganic matter, and coneequently a pure floccu- 
lation or coagulation cannot be employed as a means of separating 
bacteria from cultures or of causing ultra-microscopical bacteria to 
cohere into visible aggregates. Salts of lime form a precipitate of 
calcium phosphate with the phosphoric acid of the medium. Since 
all ordinary media contain phosphates, and the organisms grown therein 
always retain traces of phosphoric acid, any substance capable of forming 
an insoluble phosphate will, when added to bacterial suspensions, cause 
a precipitate to form, and this by entrapping the bacteria will produce 
an apparent flocculation of the organisms. Bacteria when grown in 
ordinary media exhibit different powers of precipitation with calcium 
salts, Bac. typhosus requiring only one-fifth the amount required by 
B. coli commune. Calcium chloride can be employed as a means of 
distinguishing between these two organisms. The method consists in 
pipetting 2 ccm. of a two or three days’ bouillon culture into a narrow 
test-tube, and adding 1 ccm. of calcium chloride solution containing 
1 grm. crystallised calcium chloride per 100 ccm. The mixture is sh%ken, 
and allowed to stand for an hour. At the end of this time B. typhosus 
shows a well defined precipitate, and in an almost clear supematant fluid 
several large floccules adhering to the walls of the tube. On the other 
hand, B. coli has au ill defined precipitate and a very turbid supernatant 
fluid. 

Influence of Bacteria on the Decomposition of Bone.* -Prof. J. 
Stoklasa records experiments on the influence of bacteria on bone de- 
composition. The species used were B. megaterium, B. J(Euoresoens 
liquefaciens, B. proteus vulgaris, B. butyricus, B. mycoides, B. mesentericus 
vulgatus. These were cultivated i n  a medium containing bone-dust, 
potassium sulphate, magnesium chloride, and iion sulphate, and after an 
incubation of 20 days the amount of nitrogen and phosphoric acid was 
determined as amid, diamin, and monamin nitrogen. The results showed 
that bacteria, especially B. megaterium, B. mycoides, and B. mesentericus 
vulgaris, are very effective agents in removing phosphoric acid and nitrogen 
from bone. The latioratory experiments were confirmed by cultivating oats 
in a hot-house with different composts and with different bacteria. The 
composts used were superphosphate, Chili saltpetre, bone meal, bone meal 
with glucose, and with xylose. The same three bacteria again stood at 
the head of the list. 

Presence of the Members of the Diphtheria Group of Bacilli other 
than the Klebs-Loeffler Bacillus in Milk.t-Dr. J. W. H. Eyre, who has 
examined large numbers of samples of milk, states that several groups 
of bacilli exhibiting segmentation, metachromatism, and clubbed invo- 
lution forms, are occasionally present in retail milk. The bacilli of 
these groups agree in resembling Bacillus diphtheris to some extent, 
but are capable of being differmtiated from it  and also from each other. 
They arrange themselves according to their colour-production into three 
well-defined groups which are characterisell by the coloration of the 
colonies themselves in groups. In group 1 the colony is yellow, and in 

* Centralbl. Bakt. u. Par., 2t0 Abt., vi. (1900) pp, 526-35, 554-60 (9 pla.). 
t Brit. Med. Journ, 1900, ii. pp. 426-7. 
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group 3 white, without the nutrient medium being affected ; while in 
group 2 the medium assumes a pinkish hue, though the colonies are but 
slightly chromogenic. None of these groups are pathogenic. From 
the foregoing the author concludes that it is practicilllg impossible to 
diagnose the presence of the true B. diphtherize in a milk sample by 
microscopical tests alone, and that the identity of the Elebs-Loeffler 
bacillus can only be established by careful consideration of its bio- 
logical and pathogenic characters. 

Relations of Symptomatic Anthrax and the Septic Vibrio. *- 
MM. E. Leclainche and H. VallBe, after alluding to the close biological 
relations of the bacterium of symptomatic anthrax and the septic vibrio, 
state that it is possible to distinguish the two microbes ; for while the 
septic vibrio produoes in the serum of the specific cedema and in the 
peritoneal sac of guinea-pigs long forms, these are constantly absent in the 
case of symptomatic anthrax. The same methods for immunising against 
anthrax are applicable to the vibrio, and the immunising serums are in 
both cases rigorously specific. The same holds good for agglutination 
by these serums. Animals vaccinated against anthrax are not immunised 
against the vibrio ;" and reciprocally vaccination against the septicemia 
does not protect against anthrax. 

Filament Formation by Plague Bacilli.? - Dr. T. Skschivan calls 
attention to the formation of filaments by plague bacteria when culti- 
vated on agar. The tendency to form filaments in some samples, 
especially when cultivated on suitable media, is so great as to deserve 
the term bacterial mycele. In some filaments lateral branching6 were 
noticed, and this tendency was not confined to the longer forms, but was 
also manifested in the shorter ones, which then might assume a distinct 
Y-shape. The filaments were produced most copiously on glycerin-agar. 
Cultures on NaCl agar containing fich-muscle were remarkable for invo- 
lution forms or heteromorphism. 

New Pathogenic Streptococcus.$-Dr. E. Libman isolated from the 
stools of a case of enteritis a streptococcus which produced a surface 
growth on glucose-agar and lactose-agar, the medium becoming milky- 
white. The whiteness appeared to be due to the formation of acid by 
which the albumen of the medium was precipitated. Saccharose-agar 
did not become white. The streptococcus was patl?.ogenic to mice, and 
caused acute inflammation of the intestinal canal. 

Other pathogenic organisms were found to be able to precipitate 
the albumen from human blood-serum in the presence of grape-sugar. 
The growth of most species is much stronger on glucose agar to which a 
small quantity of serum is added than on the ordinary serum-agar. 

Diplococcus of Rheumatic Fever.§-Dr. P. J. Poynton and Dr. A. 
Paine isolated from cases of rheumatic fever a diplococcus which was 
cultivated in bouillon and milk, acidified with lactic acid, and then trans- 
ferred to blood-agar. Pure cultures injected into rabbits produced endo- 
carditis, pericarditis, polyarthritis, and chorea. From the lesions in 
the animals the diplococcus was regained. The coccus was stained with 
carbol-thionin. 

* Ann. Inst. Pasteur, xiv. (1900) pp. 390-6. 
t Centralbl. Bakt. u. Par., 1" Abt., xxviii. (1900) pp. 289-92 (4 figs.). 

5 Brit. Med. Journ., 1900, ii. pp. 1185-9. Tom. cit., pp. 293-4. 
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Morphology of Bacillus Mallei.* - Prof. B. Galli-Valerio, from a 
further series of observations on the morphological appearances found 
in cultures of Bacillus Mallei, concludes that the filamentous and club- 
shaped forms are not involution forms produced in old cultures, for he 
has observed them both in very young cultures and in hanging drops. 
Indeed they may be quite rare in old cultures. On boiled young carrot 
they are especially frequent. The author confirms Shattock's statement 
that white mice-are not refractory to B. Mallei, and has been able to 
recover from .the lesions the short, the filamentous, and the club-shaped 
forms. 

Bacteriolysis of Anthrax.? - M. G. Malfitano remarks that living 
protoplasm is able to elaborate diastases which are capable of destroy- 
ing the cell which has given rise to them. The degeneration and dis- 
solution of anthrax as observed in old cultures and unsuitable media 
are due to the action of diastases. This spontaneous bacteriolysis or 
autobacteriolysis is in constant relation to the presence of proteolytic 
diastase in the cell, and there is a close relntiou between the quantity 
of protease produced by the bactcria and the autobacteriolysis under- 
gone by the cells. Protease, like other bacterial diastases, has its 
optimum reaction near the neutral point. What the internal mechanism 
is which brings this destructive agency into action is a s  yet mknown, 
though certain facts bearing on the question are mentioned. These are 
the condition of the medium and the sudden arrest of protoplasmic life 
by certain antiseptics, always provided that these agencies do not annul 
the action of the diastase. The anthor concludes by referring to similar 
results obtained by Emmerich and Low and by Gameleia, and points out 
that his views are much more simple and probable. 

E t io logy  of Pu1pitis.J-Dr. 0. Sieberth contests the statement of 
hrkovy 5 that Bacillus qanqrsnz pulpe is the cause of dental gangrene. 
From an examination of 13.1 cases he is inclined to assign the cause to 
streptococci which were constantly present, apd not to B. gangreiie 
pulpas which was conspicuous by its absence. 

Bacillus Pathogenic to  Fish.11- Mr. R. Qreig Smith describes a 
new bacillus which he designates Bacillus piscicidus bipolaris, to indi- 
cate its pathogenicity and the bipolar germination of the spores. The 
bacillus was isolated from fish which came from Lake Illilwarra. I t s  
pathogenic action was tested on fish and guinea-pigs. The latter were 
unaffected, but the fish died. The tissues and organs of the inoculated 
animals contained large numbers of the bacilli. The bacillus is a rod- 
let with rounded ends, measuring 0.8 by 2 to 3 . 6  p. I t  grows singly 
in pairs in short chains and long filaments. It is easily stained. It 
forms a central spore. 

The organism grows quickly in the usual media at 20" as well as at 
37". In  the absence of air the growth is scanty. On gelatin, which is 
liquefied, the growth is white, the characters of the first two CIOPS 
differing somewhat from the third and later ones. On agar the colonies 

* Centralbl. Bakt. u. Par., 1'" Abt., xxviii. (1900) pp. 353-9 (26 figs.). 
t Comptes Rendus, cxxxi. (1900) pp. 295-8. 

Centralbl. Bakt. u. Par., lt8 Abt., xxviii. (1900) pp. 302-3. 
Cf. this Journal, 189s. p. 579. 

11 Proc. Linn. SOC. N. S. Wales, HXV. (1900) pp. 122-30 (2 pls.). 

I t  is  motile, with usually one polar flagellum. 
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are white and of various shapes. In bouillon a dense white deposit is 
thrown down. It grows well also on potato or blood-serum, and in milk. 
The casein in milk cultures is first coagulated and then dissolved. It 
does not produce gas or form indol. The germination of spores was ob- 
served from samples taken from an old agar culture and sown in gelatin. 
As the spore enlarged it became less and less refractile. "The  rod 
emerged from one of the poles and grew outwards until the protruded 
end was as long as the spore-case. By this time the distinction between 
rod and spore had practically disappeared. A protrusion then appeared 
a t  the other end of the spore-case, and growth proceeded in two direc- 
tions. The spore-case was then thrown off, and this mas followed by 
division of the lengthened rod into two parts. The daughter bacillus 
from the end last to emerge, slowly bent round until it was at an angle 
of 45" with the other rod, when i t  suddenly slipped along the side of 
the latter. Germination occurred in 3fr hours a t  laboratory temperature 
(20") ; an hour later there were two cells, and in another four bacilli." 
The affinities of the microbe are then discussed, and the differences 
between B. piwicidus bipolaris and other organisms alluded to. 

Bacillus Pathogenic to Carassius auratus.*- Dr. J. Ceresole de- 
scribes a bacterium which caused an epizootic among specimens of 
Carassius auratus kept in an aquarium. The principal lesion was an 
ulcer at the back of the head. Bacterioscopic observations showed the 
presence of a bacillus 2-2 * 5 p long by 0 * 8-0 * 9 p broad. It is motile, 
stains well, and is easily cultivated. It is a potential anaerobe; its 
optimum temperature is 18" C. The cultures exhale the decomposition 
odour. At first the growth is white or yellowish, but later on may be- 
come red. Gelatin is liquefied. The virulence of the organism rapid1.y 
decreases in artificial cultures. Indol is formed in beef-broth cultures. 
The bacillus is very pathogenic to rabbits as well as to Curassius uuratus. 
It is found in large numbers in the blood of these fish dead of the 
disease. Othcr fish inoculated with pure cultures were unaffected. From 
the appearances found the new microbe is designated the bacillus of 
ulcerative septicemia of Curassius auratus. 

Varieties of Pseudodiphtheria Bacilli. t - Dr. D. Gromakowsky 
states that there are three kinds of pseudodiphtheria bacilli, which are 
distinguished by their cultural characters and by their growth in 
bouillon :-(1) is a relatively thick rodlet of variable length, which 
does not render bouillon turbid. I t  resembles Loeffler's bacillus in 
staining by Neisser's method, and in the acid reaction which it developes 
in bouillon. I t s  distinguishing characters are its large size and its 
cultural appearances. (2) is a rodlet, of medium thickness and length, 
which after 24 hours at 36" C. renders bouillon markedly turbid and 
causes a copious deposit. Morphologically and culturally i t  closely 
resembles Loeffler's bacillus. I ts  distinguishing feature is t h e  absence 
of acid reaction in bouillon and a negative Neisser staining. (3) is a 
short, thin rodlet which causes only slight cloudiness in the medium 
and a scanty deposit. It has some resemblance in appearance to 
Loeffler's bacillus. 

* Centralbl Bakt. u. Par., 1I8 Abt., xxviii. (1900) pp. 306-9. 
t Tom. oit., pp. 136-43 ( 3  figs.). 
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Bacillus variabilis lymphs vaccinalis." - Dr. I(. Nakanishi lias 
found from further investigation, that B. variabilis lymphae vaccinalis 
is a constant habitant of the normal skin of men and animals, and there- 
fore has no stiological relation to vaccinia or variola. The cultures 
were therefore contaminated with the real pock-microbes, which at pre- 
sent remain unknown. 

Mechanism of Agg1utination.t-Mr. R. Greig Smith, after alluding 
to the views of previous observers regarding the mechanism of aggluti- 
nation, states that it appears to him that agglutination is caused by the 
formation of a delicate precipitate on the outer surface of the bacteria 
and in the 0uid in which the bacteria are sufipended. This precipitate 
is flocculated or coagulated by the saline constituents of the medium and 
of the serum. Since the precipitate is invisible to ordinary micro- 
scopical observation and the bacteria are visible, an apparent agglutina- 
tion of the latter only is seen to take place by the action of active sera. 

Fischer's Structure and Functions of Bacteria.$-Prof. A. Fischer's 
Lectures on Bacteria have been translated into English by Mr. A. Cop- 
pen Jones, who has performed his task in a most admirable manner. 
The Lectures on Bacteria were intended to serve as an introduction to 
the subject and to form a concise compendium of the vast literature of 
the science. The intention of the author has been fully attained ; the 
outlines are drawn with a firm and masterly hand ; and though the text 
amounts to but 168 pages, nothing necessary to a full comprehension of 
the subject has been omitted. Baeides what is generally accepted, the 
work includes some novelties, such as the author's own classification 
of bacteria, and also a suggestion that modes of life might serve as a 
basis for classification. According to this view, Bacteria might be 
divided into three biological groups,-the prototrophic, metatrophic, 
and paratrophic. The prototrophic species are those which require little 
or no organic compounds for their nutrition, e.g. nitrifyifig bacteria, 
bacteria of rod-nodules, sulphur and iron bacteria. The metatrophic 
include the zymogeuic, saprogenic, and saprophile bacteria, and cannot 
live unless they have organic substances (nitrogenous and carbonaceous) 
at their disposal. The parstrophic exist only in the tiesues and vessels 
of living organisms and are true (essential) parasites. The scope of the 
work may be more nearly appreciated from a consideration of the chief 
topics discussed. The Morphology and Taxonomy are first dealt with, 
after which the author passes on to the Distribution and Origin, the 
Physiology of the Kutrition and Respiration of Bacteria. Then come thO 
Influence of physical agents, and the Action of chemicals. These are 
followed by Bacteria and the circulation of nitrogen in nature, and the 
Circulation of carbon dioxide in nature ; the work concluding with three 
chapters on Bacteria in relation to disease. Appended are some useful 
and explanatory notes. 
NOVY, F. G.-Laboratory Work in Bacteriology. 

SY M E  s, J. 0.-Bacteriology of Every-day Practice. 
2nd edition, Ann Arbor, Michigan, 1900, 563 pp. 

London, 1900,Svo. 

* Centralbl. Balit. u. Par., 1" Abt., xxviii. (1900), pp. 304-5. Cf. this Journal, 

1 Oxford, Clarendon Press, 1900, - - 
p. 231. 
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IVIICBOSCOPY. 

A. Instruments, Accessories, &c.* 

(1) Stands. 

New Exhibition!Microscope.t-Figs. 185 and 186 show a n  arrange- 
ment of Microscope permaneutly set up  in the systematic museum of the  
New York Botanical Gardens. The stand adopted is the Leitz V, the 
foot being removed and the upright support fastened to  a base of hard- 
wood 6 by 5 by 1 in., blackened and with bevelled edges. The mirror 

swings in two axes, and the square stage is furnished with a wheel 
diaphragm. T h e  whole stand is enclosed in a case made of sheets 
of plate-glass cemented at the joints, the outside measurements being 
43 by 42 by 6 in. The  top of the case is not cemented, bu t  is held in 

* This subdivision contains (1) Stands; (2) Eye-pieces and Objectives; (3) liiu- 
minating and other Apparatus ; (4) Photomicrography ; (5) Microscopical Optics 
and Manipulation ; (6) Miscellaneous. 

t Journ. New York Bot. Garden, i. (1900) pp. 139-41 (2 figs.). 
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its place by four upright rods which pass down through the base anif. are 
fastened by nuts, both on the lower side of the base and on the upper 
side at the top. 

: The instrument is furnished with fine adjustment only, and the milled 
head is removed, allowing the top of the case to rest on the head of the 
support. The square head of the micrometer-screw projects through a 
small aperture in the plate, and is manipulated by a detachable key kept 
by an attendant. The upper end of the Nicroscope body is provided 
with a clamping-ring which fixes the tube immovably in its place. The 
ocular is likewise fastened by a set-screw. All joints and openings are 

FIG. 186. 
0 

sealed with felt in such a manner as to be dust-proof. The instrumegts 
are fitted with ocular ii. and objective 3, giving a magnification of 70, but 
this combination may be changed from time to time. Fig. 185 is a 
sectional view of the case. The instruments are fastened in pairs to 
tables of special design (fig. 186), and the objects placed under observa- 
tion aid in the illustration of exhibits in the cases. Suitable explanations 
are given by labels placed on the tables at the side o f  the instrument. 
The tables are furnished with heavy iron sills to secure stability, and 
hold the in.struments at a height above the floor convenient for the use 
of the majority of observers. 

" London 'J Microscope. - Figs. 187, 188, represent the '' London " 
Microscope exhibited by Messrs. R. and J. Beck (Ltd.) at the Meeting 
of the Society on November 2lst. There is no special novelty in the 
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construction ; it is made on the Continental model ; its chief characteristic 
being its comparatively low price. 

F I G .  18;. 
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FIG. 158. 
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Cary’s Microscope.*- With regard to this portable Microscope, pre- 
sented to the Society by Mr. F. Gleadow,t the reference there alluded to 
1188 Deen found by Mr. Parsons in a small book in the Society’s Library 
on ‘‘ C. Gould’s improved pocket compound Microscope,” published by 
Cary, 181 Strand, 1828. 

A Naturalist’s Telescope.-A telescope capable of focussing objects 
only a few feet distant has been introduced by Mr. Baker for naturalists 
and others who require to watch birds, insects, or other animals, and is 

represented in fig. 189. It is a portable instrument measuring 15fr in. 
extended and 6 in. when closed; it is fittedwith a sling with leather 
caps. I t  has an object-glass of 1.2 in. aperture, working at .f, and its 

power is  15. 
Old Microscopes.$-A collection of twelve old Microscopes has been 

presmted to the New Pork Botanical Garden Laboratory by Mr. Charles 
F. Cox. Among these are three Culpepers, B John Cuff, a Wilson’s 
“ screwbarrel ” by G. Adams, an Ellis’ aquatic, a Jones’ improved com- 
pound, a Chevallier, and a Cary’s portable. 

8 

(2) Eye-pieces and Objectives. 

The Society’s Standard Eye-pieces. - The firm of C. Baker, High 
Holborn, announce, in their Catalogue for 1900, 1901, their adoption of 
the Society’s Standard Eye-pieces. 

(3) Illuminating and other Apparatus. 

Swift’s Substage Condensers. - Figs. 190-192 represent the new 
substage condensers manufactured by Messrs. Swift. Fig. 190 is the 
pan-aplanatic condenser with a N.A. of 1*@, back combination clear 
diameter 0.55, and an aplanatic cone of 0.92. It is a veryperfectly 
corrected combination, and as carefully made as an objective. Fig. 191 
is Messrs. Swift’s latest form of pan-aplanatic oil-immersion condenser ; 
it has a N.A. of 1.40, and an aplanatic cone of fully 1 - 3 0  ; the back 
combination has a diameter of 0.65. Fig. 192 represents Swift’s apo- 
chromatic dry condenser. The combination is made throughout with 

* Cf. this Journal, 1898, fig. 82, p. 474. t Cf. this Journal, 1899, p. 673. 
; Journ, New York Bot. Garden, i. (1900) pp. 68-70. 
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the new kinds of glass and fluorite. I t  has a N.A. of 0.95, an aplanatic 
cone of 0.90; and the back combination a clear diameter of 0.45. 

FIQ. 190. F I G .  191. FSQ. 192. 

Polarised Light without Iceland Spar.* - Nr. J. S. Cheyney has 
arranged a method of avoiding the use of Iceland spar, thus getting rid 
of the main item of cost in a large polariscope : yet his beam of light is 
brilliant, perfectly polarised in any plane, and of any diameter required. 

The rays from 
any strong soiirce of light, such as the electric arc or sunlight, are 
converged by a condenser to the diameter of beam required, a i d  then 

Fig. 198 gives a sectional view of his apparatus. 

FIG. 193. 

c'l 

rendered parallel, as usual, by a concave lens a. The parallelised beam 
is received either by a compound totally reflecting prism, with two 
totally reflecting surfaces, b, b, or by two right-angled totally reflecting 
prisms similarly placed; or by two silvered mirrors set at 45" to the 
direction of the beam. These carry it forward ; the two former with- 
out loss, the latter with a slight loss from the successive reflections, to 
impinge upon a silver mirror c, c, so set as to bring i t  to the proper 
angle for complete polarisation by reflection from a bundle of plates of 

* Micr. Bull., June 1900, p. 19 (1 fig.). 
3 c d  
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white glass at d, d. The beam, 

FIG. 194. 

* Journ. App. Micr., Mr 
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now perfectly polarised, may be con- 
verged or used parallel as desired. 
The prisms and mirrors are firmly 
mounted in a metal frame or box 
which rotates in the bearings of the 
snpports e and f, rising from the 
optical bars of the lantern, and thus, 
as with the large Nicol or Foucault 
prism, the plane of polarisation may 
be turned to any angle with the ver- 
tical. This compound polariser is 
almost exactly the same length as a 
Nicol of the same clear aperture, and 
gives very nearly as much light. 

A very convenient size for the 
polarisers is a 2-in. aperture; but 
they may be made 3 or 4 in. in dia- 
meter if desired. For experiments 
where parallel rays only are used, a 
pair of these compound polarisers give 
results not inferior to those obtained 
with the Spottiswoode prisms used by 
Prof. Tyndall. In  general, however, 
it  is better to use as an analyser a 
Nicol prism of 20 mm. aperture, as re- 
commended by Wright, using the new 
prism 8s a polariser only. 

(4) Photomicrography. 

Scott’s Apparatus for Instanta- 
neous Photomicrography.*-Mr. A. 
C. Scott, of Rhode Island College, has 
succeeded in obtaining instantaneous 
photographs of living organisms. A 
very powerful light is required, and 
he gets this from an arc light of 
2200 watts, which gives about 4000 
candle-power. This light is placed 
at a distance a little greater than the 
focal length of the condensing lens, 
so that the intensity of light upon the 
object and objective is considerably 
greater than would be the case with- 
out the lens. Of course a different 
position of the lens and light would 
greatly magnify the intensity of the 
light, but that is undesirable beyond 
a certain limit, as the heat would be 
detrimental to the Microscope objec- 
tive. The important items of com- 

irch 1900, pp. 797-9 (4 figs.). 
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bination shutter and view-tube are made to be clamped by means of 
three thumb-screws to the draw-tube of the Microscope ; this apparatus 
(fig. 194) is fastened on after the ocular has been inserted in the draw- 
tube, The details will  be understood from the following description. 
Upon a movahle brass plate inside a light-tight box, placed just below 
the camera bellows, is a 90" glass prism mounted in such a way that all 
of the light which passes through the Microscope is projected upon a 
piece of ground glass at the end of a cone, which may be lengthened 
or shortened in order to  give correct focus to tho object, when it is 
properly focussed upon the ground glass of the camera directly above 
the Microscope. Next to the prism is a hole in the brass plate for 
allowing light to pass from the Microscope directly to the photographic 
plate, when the prism is moved by means of a spring and pneumatic 
release ; finally there is a sufficient area of the brass plate to cover the 
opening when exposure has been made. To  take a photograph, the 
microscopic animal is placed in a drop of water upon a suitable glass 
plate, the light is turned on, and the shutter so set that the object may 
be focussed upon the grourd glass of the cone. The plate-holder is 
inserted and the dark slide drawn, leaving the plate exposed inside the 
camera bellows. The movements of the animal are easily seen upon 
the ground glass, and when the desired position is obtained the shutter 
is releascd, the prism moves out of the way, and the light passes to the 
plate. Although the apparatus has not reached the perfection desired 
by the inventor, he has had satisfactory results with exposures as short 
a8 1/40 of a second, and considers that 1/100 of a second is attainable 
with low-power objectives. The magnification has ranged up to 200 
diameters. 

(5) Microscopical Optics and Manipulation. 

Zeiss' Immersion Refractometer.-This instrument (figs. 195, 196) 
is intended for the examination of liquids of low refractive index, such 
as dilute solutions. Its 
nature is  that of a special form of Abbe's refractometer, the outer glass 
prism (which transmits the light to the fluid layer) being made remov- 
able, so that the lower end of the instrument may be dipped into the 
fluid to be examined. At the same time, by means of a special trough. 
or by careful hand motion, the operator finds a position by which the 
incident ray suffers total reflection. The advantage is that the refractive 
index is ascertained with the same ease as its temperature with a ther- 
mometer or its specific gravity with a hydrometer. But even more 
useful is the fact that the removal of the prism causes a much brighter 
definition of the emergent ray than that from a mere layer of fluid be- 
tween Abbe's two prisms ; a greater telescope magnification becomes 
therefore possible, as well as a corresponding accuracy of measurement. 
The hand telescope is of about 10 diameters magnifying power ; the 
prism P is of 63" refractive angle and made of hard glass of refractive 
index 1.51. The apparatus is so adjusted that at a temperature of 
17.5 C., the line for distilled water falls on division 15.0 of the scale. 
I n  order to  measure the line for any other liquid a micrometer Z is 
fitted in the ocular. The floor of the trough A is furnished with a 
suitable window. A pair of Amici prisms at A (fig. 196) neutralise 
chromatism. 

The scale value ranges from 1.325 to 1.367. 
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I n  the case of volatile fluids or others which suffer by exposure to 
air, the apparatus is modified as shown in fig. 196. A cap M is fitted 
on to the lower end of the refractometer and then closed by a screw 
lid D ; thus a prism of the given fluid is obtained and the illumination 
is now through the side of a suitable trough. 

The limit of error in the value of n is 3 . 7  units of the fifth 
decimal place. 

FIG.  105. 

Zeiss’ Differential Refractometer. - The object of this instrument, 
recently reconstructed, is the direct determination of the refractive 
difference of two fluid prisms of equal refractive angle set up behind one 
another but sloped in opposite maye. The deviation of such a double 
prism is directly proportional to the difference of the refractive indices 
of the two fluids ; it is dependent only on the difference of the indices, 
not on the refractive index itself. The method is practically without 
limit as regards the magnitude of the index, and is therefore applicable 
for liquids of high and low index as well a s  for gases and vapours. The 
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temperature variations, either of the room or of the water-jacket, are 
practically without influence, since both fluids are equally affected. On 
the other hand the method offers the advantage of measuring these 
effects with the greatest accuracy. For measurement it is not necessary 
that the observation tube should be set in a rigorously invariable position 
with regard to the double prism. The foregoing peculiarities seem to 
suggest the especial adaptability of the instrument for many kinds of 
scientific and technical investigations, such as the determination of 

FIG. 196. 

alcohol in alcoholic solutions, the degree of concentration of saline 
solutions, &c. 

Model i. is for ordinary, 
and Model ii. for more highly accurate (but slower) determinatims. 

The 
prism is arranged by placing in a hollow metal cylinder a parallel-sided 
plane glass plate diagonally, so that i t  is inclined at 45" to the glass end 
planes. Thus we have a sort of glass box divided into two independent 

The instrument is made in two models. 

Fig. 197 shows diagrammatically the double prism of Model i. 
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prismatic cbambera by a medial glass diagonal partition inclined a t  45" 
to the two vertical glass ends. The back surface is  silvered for reflection. 
The deviation (redly doubled) is read off on a suitable scale (Fig. 200). 

FIG. 197. FIG. 198. 

In  Model ii., the metal cylinder K is divided horizontally by a 
partition in the axis of the cylinder. There are now two glass plane 
parallel-sided vertical partitions set at 45" to the end vertical glass 

FIG. 199 

FIG. 200. 

planes, but set so as  to produce the deviation in opposite directions 
(figs. 197 and 198). The horizontal partition is cut away so as to 
place the two front compartments in communication ; the two rear com- 
partments are also similarly in communication. The deviation is now 
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the sum of those produced by each double prism, and is in reality the 
true deviation magnified four times. Fig. 199 is a perspective view of 
this prism combination. 

FIG. 201. 

Fig. 201 gives a general view of the instrument. A'is  a tube for 
admitting a stream of water of known temperature. 

I f  4 be the refractive angle of the prism (4  has been made 45"), 
f the focus of the telescope measured in millimetres, w the value of a 
scale interval also in millimetres, A the scale reading, then the refractive 
diEerence (A  n) is given by 

w A  h 9% = - tan 4 (Model i.) 

w A 

2.f 

4f 

and 
5 n = - tan 4 (Model ii.). 
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I f  the optical constants should be: 4 = 45", f = 204 mm., and 
9 ~ ,  = 0.2 mm., then forevery uncertainty of 0 . i  of the scale reading, 
a corresponding uncertainty of 2 4.9, or 2 2 .5  units of the fifth decimal 
place is produced in the value of A n. 

(6)  Miscellaneous. 

Thompson's Optical Tables and Data.-These are intended by their 
compiler, Dr. Silvanus P. Thompson, for the use of opticians, and his 
name is an ample guarantee for the efficiency of the collection. The  
tables number 93 in all, and the following list wi l l  give an idea of their 
character. Nos. 1-13, Logarithmic relations of British and metric 
measures. 14, 15, Velocity of light, and wave-lengths. 16-26, Refrac- 
tive indices of various glasses, liquids, and minerals. 27-56, Spbero- 
meter, optical formulae, lenses, prisms, combinations. 57-64, Chromatic 
and spherical aberration. 65-68, Magnification. 69-71, Eye and pres- 
byopia. 72, 73, Refractive indices of fluids used in Microscopy, tube- 
length of Microscopes. 74, Magnifying power of Microscopes, standard 
screw. 75,76, Numerical aperture. 77-80, Resolving power of objec- 
tives, depth of vision, and penetrating power. 81, Diffraction. 82, 
Distance of optical lantern from screen. 83, 84, Reduction and enlrtrge- 
ment. 85-93, Eye-sensation to different lights, photometry, colours of 
thin films. The tables are preceded, wherever necessary, by full ex- 
planatory sections, and are accompanied by diagrams. The print is 
clear, and the book is likely to be an indispensable auxiliary to all inter- 
ested in practical optics. The publishers are Messrs. E. & F. N. Spon. 

Resolution of Striae.*-Dr. B. H. Ward, of Troy, N.Y., recom- 
mends, for the resolution of striae, &c., the old method of obtaining 
oblique light by the decentralisation of the substage condenser. 

The late Mr. Herbert R. Spencer. - We regret to have to record 
the death, on February 7th, in the 51st year of his age, of Mr. Herbert 
R. Spencer, Superintendent of the Spencer Lens Company. Mr. Spencer 
was born in the little rural village of Canastota, N.Y., where his 
father, Mr. Charles A. Spencer, had established, in a rude workshop, a 
manufactory of Microscope objectives of such excellence that they soon 
attracted the attention of the scientific world, and obtained the highest 
award from the Paris Exhibition. In  1873, the Spencer workshop at  
Canastota was destroyed by fire, including nearly all the tools and 
machinery. Jn 1875, the firm moved to Geneva, N.Y., where, for 
about two years, they were connected with the Geneva optical works. 
Mr. Spencer's father died in 1879. After several changes, in 1890, 
Mr. Herbert R. Spencer settled in Buffalo, N.Y., in partnership with 
Mr. Frederick R. Smith; and, in 1895, became Superintendent of the 
" Spencer Lens Company " of Buffalo. The foregoing particulars have 
been furnished to us by Dr. John A. Miller, of Niagara University, Buf- 
falo, from a biographical sketch of the late Mr. Spencer, by Dr. George 
E. Hackman. 

SCALES,  F. S H I L L I Y G T ~ N - M ~ C ~ ~ ~ ~ O P J T  for Beginners. 
[A series of articles.] Science-Gossip, July 1900 et sep. 

* Trans. Amer. Micr. SOC., 1900, p. 111. 
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B. Technique.: 
(1) Collecting Objects, including Culture Processes. 

Nutrient Media of " Standard" Reaction. t -Dr. J. W. H. Eyre 
contributes a valuable article on the standardisation of nutrient media 
by exact titration methods. After a short historical review of the chief 
methods adopted in the past for obtaining media of definite composition 
and reaction, the author deals with the indicators, the reaction of the 
raw matcrials, neutralising solutions, the optimum reaction, and the 
preparation of standard media. The procedure for standardising media 
is as follows :- 

- NaOH, 

accurately standardised ; 0 . 5  p.c. solution of phenolphthalein in 50 p.c. 
alcohol (in bottle with pipette holding 0 . 5  ccm. through the cork). 

Apparatus required-25 ccm. burette graduated in tenths of a ccm. 
25 ccm. measure or pipette. Bohemian glass flask, fitted as a wash- 
bottle, filled with distilled water and kept boiling on a tripod stand. 
Several GO ccm. Erlenmeyer flasks or conical beakers. Some squares 
of white blotting-paper. 

Method.-The burette is filled with - NaOH; 25 ccm. of the fluid 

medinm are measured out into one of the flasks or beakers, the measures 
rinsed out with a small quantity of boiling distilled water from the wash- 
bottle and added to the medium already in the flask, then half a cubic 
centimetre of the phenolphthalein solution run in. To this colourless 

fluid 5 NaOH is added cautiously from the burette until the end-point 

is reached, as indicated by the development of a pinkish tinge. A 
control, a second, or even a third may be titrated, but such is the sharp- 
ness of the end-point, that after a little experience with this indicator 

there will not be a greater difference than 0.1 ccrn. of the - NaOH 
between the several estimations, and as a matter of fact, it is almost 
impossible to overshoot the end-point of even the first titration by more 
than 0 . 2  ccm. of the decinomal solution. From these estimations, 

the amount of - NaOH requisite to neutralise the remainder of the 

medium can be easily calculated ; and from this figure is deduced the 
amount that is necessary to add to the remainder of the medium, in 
order that it may still remain acid to phenolphthalein to the extent of 
1 P.C. ; in other words, have a reaction of + 10. 

The differences in technique between this method and that recom- 
mended by the Americans are :- 

(1) The use of 25 ccm. of medium instead of 5 ccm. of medium 
+ 45 ccm. boiling distilled water. 

* This subdivision contains (1) Collecting Objects, including Culture Pro- 
cesses ; (2) Preparing Objects ; (3) Cutting, including Imbedding and Nicrotomes ; 
(4) Staining and Injecting ; (5) Mounting. including slides, preservative fluids, &c. 
(6) Miscellaneous. 

n n 
10 1 Solutions required.- - NaOH, accurately standardised. 

n 
10 

10 

n 
10 

n 
1 

t Brit. Med. Journ., 1900, ii. pp. 921-3. 
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n 
10 20 ( 2 )  The use of KaOH in the place of - NaOH. 

(3) Regarding the first appearance of a pinkish tinge as the end- 

(4) And, as a result of (3), adopting B reaction of + 10 instead of 

(5) And finally, in adding only sufficient - NaOH to leave the 

medium of the desired acidity, rather than adding enough to render the 
medium neutral to phenolphthalein, and producing the desired reaction 

by the subsequent addition of HCl. 

point, instead of producing a purple red by an excess of alkali. 

+ 15. 
n 
1 

1 

(2) Preparing Objects. 

Method for Paraffin Infiltration. * - Mr. C. M. Thurston has em- 
ployed the following procedure for paraffin infiltration with great success. 
The essential feature of the method consists in applying heat to the 
upper surface of the paraffi and of such an intensity as to melt only 
the paraffin for a sufficient depth to submerge the tissues to be infiltrated. 
The object lies on the unmelted paraffin, and recedes from the heat if 
the heat increase and the paraffin melt deeper. 

Glass cups (4 em. in diameter by 5 cm. deep) are filled with melted 
paraffin which is allowed to cool. The cups are then placed under a 
copper plate, which is supported over a flame hg a tripod or retort-stand. 
The flame should be at such a distance and of such intensity as to melt 
the paraffin 1 or 2 em. deep. 

Aceto-picric and Formalin Fixatives.-M. C. Gamier t states that 
a mixture of formalin and picric and acetic acids gave good results for 
fixing gland-tissue. The formula 'is :-Saturated aqueous solution of 
picric acid 30 parts, formalin 10 parts, acetic acid 2 parts, 

Hercen E. 0. Haltgren and 0. A. Andersson$ recommend the 
following mixture which they have used for the adrenals of cats, rabbits, 
and dogs :-5 p.c. solution of potassium bichromate 50 grm., absolute 
alcohol 40 grm., formalin 10 grm. 

(3) Cutting, including Imbedding and Microtomes. 

New Method for Imbedding in Cel1oidin.S -Mr. E. M. Stepanow 
has found that the following mixture answers well for imbedding in 
celloidin :-Dry thin celloidin shavings 1 .5  grm., oil of cloves 5 ccrn., 
ether 20 ccm., absolute alcohol added, drop by drop, up to 1 ccm. The 
dehydrated object is soaked in 4-5 ccm. of this solution in a tightly 
stoppered bottle for 3-6 hours or more. The stopper is then removed 
to allow of slow evaporation, and afterwards the object is exposed freely. 
As the mixture thickens the object clears up. When the mixture is 
sufficiently thickened and the imbedding completed, the object may be 
cut by the wet or dry method, or may be transferred to benzol in which 

* Journ. Applied Nicroscopy, iii. (1900) pp. 897-8. 
t Journ. Anat. et Physiol., xxxvi. (1~00)  pp. 22-94. 
$ Skandinav. Arch. f. Physiol., ix. No. 2, p. 5. See Zeitschr. f. niss. Mikr., xvii. 

(1900) p. 215. $j Zeitschr. f. miss. Mikr., xrii. (1900) pp. 185-91. 
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the mass gradually hardens and may be preserved for an indefinite 
period. Objects prepared by the last procedure may be transferred to 
anise oil, to paraffin, to cedar oil for dry cutting, or to 80 p.c. alcohol 
for wet cutting. 

Method of Orienting and Imbedding in Paraffin. * - Mr. M. T. 
Denne describes a process which allows of a number of objects being 
oriented rspidl y and fixed in position before infiltration. The imbedding 
is done in postal or specimen tubes, and the object is cemented to the 

L 
FIG. 202 , 

centre of a paper disk rather less in diameter than the bore of the tube, 
and carried when in the bath by a wire holder. The cement is a solution 
of celloidin in equal parts of ether and alcohol, to which as much oil 
of cloves is added as will give the mixture the consistency of thick 
honey. The holders are made of brass wire, bent twice at right angles, 
and curved at the upper end to form handles. A thin sheet-brass disk 
loosely fitting the tube i s  soldered between the angles. The piece is 

* Journ. Applied Microscopy, iii. (1900) pp. 888-90 (1 fig.). 
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drained on filter paper, placed on a smalI drop of cement in the centre of 
a paper disk, and oriented. When in the desired position, some xylol 
is applied at the joint with a pipette to fix the object. Directions ere 
then given for imbedding in paraffin. 

Apparatus for keeping Celloidin Blocks moist and perforated 
Capsules for Staining Celloidin Sections.*-Dr. J. J. Streiff describes 
a convenient device for keeping celloidin blocks moist. To the piece S 
(fig. 202) is fixed the plate p by means of four screws. On the plate 
the object imbedded in celloidin is fixed in the usual way, and a series of 
tan sections are cut. A glass cylinder, the edge of which is smeared 
with vaselin, is then placed in the groove r r  on the plate. The ja r  
thus made is filled with 80 p.c. alcohol and covered with a lid. In this 
way the object can be kept moist for a long time. The fluid can be 
withdrawn rapidly by means of the apparatus shewn in fig. 203, the 
working of which is self-evident and does not require description. 

FIG. 203. 

For staining and washing the sections, the author uses perforated 
capsules. These have a diameter of 5 cm., and the sides are 3 cm. high. 
In  the bottom are four holes, 2 mm. wide, and in the sides are two holes 
near the bottom 2$ mm. wide. The capsules are numbered from 1-10. 
The idea of these perforated capsules is not new, but they deserve 
mention on account of the trouble saved. The ten capsules are placed 
in a large pan containing the staining or other fluid, which flows in or 
out according as the capsules are placed in the pan or lifted out there- 
from. 

* Arch. f. Dfikr. Anat. u. Entwick., lvi. (1900) pp. 940-6 (3 figs.). 
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(4) Staining and Injecting. 

New Staining Hixture.* - Dr. A. Pappenheim recommends the 
following stain for bone-marrow, gonorrheal, and other suppurative 
secretions, and spermatosomata hominis ; viz. a mixture of a saturated 
aqueous solution of two basic pigments, containing 3-4 parts methyl- 
green and 1-1.5 parts pyronin. 

Nethod for Preparing Neutral Picrocarmin. t - Herr J. W. van 
Wyhe prepares a neutral picrocarmin by the following simple and rapid 
method. I t  is best to start on an old strong carmin solution, composed 
of 30 grm. carmin dissolved in a mixture of 2 parts of distilled water 
and 1 part 10 p. c. ammonia. When two yeara old it is sufficiently ripe. 
The mixture may, however, be rapidly ripened by boiling 10 grm. 
carmin with 10 ccm. ammonia and 20 ccm. peroxide of hydrogen. 
25 ccm. of the carmin solution are mixed with 100 ccm. of 96 11.c. 
alcohol and the solution filtered. The precipitate on the filter is 
washed with 100 ccm. of 96 p.c. alcohol, and dried for 24 hours in a 
thermostat at 40'45' C .  The ammonia-carmin obtained in this way 
is completely soluble in aqueous solutions of ammonium picrate. This 
salt may be purchased, or made as follows:-9 grm. of picria acid are 
dissolved in 100 ccm. 96 p.c. alcohol, and 15 ccm. ammonia added. 
The solution is evaporated to dryness in a thermostat at 60". 

The best proportion between ammonia-carmin and ammonia picrate 
is 0 .5  p.c. of the former to 1 p.c. solution of the latter. The solution 
is invariably alkaline, but by boiling in a water-bath for a quarter of an 
hour i t  is rendered neutral. The %uid lost is to be replaced by the 
addition of distilled water. One per cent. chloral (Hoyer) may be 
added as antiseptic. 

Method for Staining with Neutral Eosin-methylen-blue.$ - M. E. 
Laurent first describes how to prepare the neutral stain. One gramme 
of potassium-eosin and 1 grm. of medicinal methylen-blue are dissolved 
each in one litre of water. Then to 1000 ccm. of 1 per thousand eosin 
solution, 882 ccm. of 1 per thousand methylen-blue are added, and the 
mixture allowed to stand for 24 hours. The mixture is, however, now 
purchasable. When required for use one part of the mixture and four 
parts of water are boiIed and then cooled down. While still warm the 
object to be stained is immersed therein for from half an hour to six hours. 
I f  any precipitate be found on cover-glass films i t  is brushed off, and the 
preparation then treated with xylol before mounting in balsam. Sections 
are washed in 96 p. c. and then differentiated in absolute alcohol. This 
step takes from two minutes to some hours. Instead of alcohol, anilin 
oil and xylol  (3-1), or anilin oil and alcohol (1-3) may be used. 

Staining the Malaria Parasite.§-Dr. R. Ruge finds that the red- 
methylen-blue staining (Romanowski-Ziemann) of the malaria parasite 

* Biol. Centralbl., xx. (1900) p. 373. See Centralbl. Bakt. u. Par., 1'' Abt., 
xxviii. (1900) p. 403. 

t Eonink. Akad. Tau Wetenachappen te Amsterdam, Proo., Feb. 1900. See 
Zeitschr. f. wiss. Mikr., xvii. (1900) pp. 200-1. 

§ Zeitschr. f. Hygiene, xxxui. part 2. 
Centralbl. f. Allgem. Pathol. u. pathol. Auat., xi. (1900) pp. 86-97. 

See Centralbl. Bakt. u. Par., 1" Abt, 
xxviii. (1900) pp. 403-4. 
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can be easily obtained by simply heating the solution gently several 
times. Precipitation is avoided by freely diluting the staining solution. 
By the addition of eosin (in quantity more than half necessary for satu- 
ration) the stippling of the red corpuscles affected by parasites was 
brought out. 

New Method for Staining Tubercle Bacilli." - Dr. R. C. Rosen- 
berger advises a moderately thick film of sputum which is stained in 
the usual way with phenol-fuchsin. The film is then contrast stained 
and decolorised by treating it for one or two or more minutes with a 
mixture of sweet spirits of nitre and methylen-blue, malachite-green, 
Bismarck brown, and gentian-violet. The preparation is then washed 
with water. For  sections the time required is longer (5 minutes). 
They are then washed, nearly dried, immersed in carbol-xylol for 2 or 
3 minutes, and then mounted in balsam. 

The smegma bacillus is decolorised by this method. 
Microscopical Injections with Albumen-1nk.t-Dr. 0. Grosser re- 

commends a method which appears to be very suitable for injecting 
freshly killed small animals. White of egg is beaten up and after- 
wards filtered through dry filter-paper. A stick of indian ink is then 
rubbed up with the filtrate on a stone or on ground glass. Only a few 
drops of the fluid are used at a time. The colour should be dark grey 
and the consistence such that it will pass easily through the canula. 
The advantages of this medium are that the albumen is coagulated by 
the fixatives used, and therefore does not drop out or swel l  up. The 
best fixatives are Miiller's fluid or picric acid in conjunction with 
formalin. 

FIG. 204. 

Glass Staining Troughs.$-Prof. P. Schiefferdecker, after pointing 
out the defects of stoneware staining troughs, states that glass vessels 

* Journ. Applied Microscopy, iii. (1900) pp. S98-900. 
t Zeitschr. f. miss. MiBr., xvii. (1900) pp. 178-81 (1 pl.), 
~ ~ I ' o r n .  oit., pp. 167-8 (1 fig.) .  
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of the same shape (fig. 204) give very satisfactory results. The troughs 
are made for slides of the English size, but other patterns are provided 
for by means of grooved slips which are supplied with the trough. A 
tight fitting lid is also supplied if required. The trough may be used 
for staining, as a bath, and as a moist chamber. 

Stain for Neuroglia.” - Dr. Yamagiwa has devised the following 
modification of Stroebe’s method for axis-cylinder, and applies it to 
the demonstration of neuroglia fibres which are stained red. The tissue 
is fixed in Miiller’s fluid and after-hardened in alcohol. Celloidin 
sections are then stained with a saturated alcoholic solution of eosin 
for 12 hours or more, and afterwards with saturated aqueous solution of 
anilin-blue for 4-6 hours. The sections are then differentiated in 
alcohol made alkaline by the addition of a few drops of 1 p.c. KHO. 
The sections are then washed in water and afterwards in  weak alcohol, 
after which they are dehydrated in absolute alcohol, cleared up in 
oleum origanum, and mounted in balsam. 

6) Miscellaneous. 

Micro-structure of Bronzes.? - Mr. A. E. Outerbridge, jun., cou- 
eludes, as the results of some experiments with various bronzes under 
the influence of different etching fluids, as well as of similar etching 
fluids employed for a longer or shorter time :- 

‘‘ (1) Variations in treatment of specimens cause variations in the 
results which may be misleading, and it would, therefore, seem to be 
desirable that some uniform system should be adopted by all investigators 
in this field. 

“(2)  The rate of cooling of a mass of metal affects the micro- 
structure, so that two specimens of the same ladle of metal are taken :- 
one from a small casting quickly cooled, the other from a large casting 
slowly cooled ; or two photomicrographs taken from different portions 
of the same specimen may show variations in micro-structure that may 
lead to error. 

‘‘ It is desirable, therefore, that some uniform size of specimens 
should be selectcd by micro-metallurgists as a standard with which to 
make comparisons.” 

Mr. Outerbridge is also of opinion that structure is affected by 
“ method and time of etching.” 

Herr Heyn, of the Royal Micro-metallurgical Department at 
Charlottenburg (Prussia), agrees in the main with the former state- 
ments about the micro-structure varying with the rate of cooling, &c. ; 
but denies that it is  in any way changed by the character of the etching. 
By using different etching fluids and marking their effects, the observer 
is able to acquire a knowledge of the various properties peculiar to the 
different elements of which the structure of a metal i s  composed, and 
thus to form a general idea of the micro-structure as a whole. Ete thinks 
that the establishment of standard methods would at present, in many 
cases, tend to misunderstandings. 

* Virchom Archiv., clx. (1900) pp. 355-65 (1 pl.). 
t Micr. Bull., Feb. 1900, pp. 2, 3 ;  and Journ. Prnnkliil Institute, Jan. and 

June 1899. 
Dec. 19th, 1900 3 n  
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Apparatus for Drawing Objects Natural Size. '* - Mr. H. Bausch 
describes an apparatus (figs. 205, 206) for drawing objects. The  optical 
parts are attached to a horizontal arm supported by a cylinder which 
sheaths and is freely movsble up and down upon an upright post, and 
which is fixable by a side-screw. The eye-piece consists of a combination 
of right prisms, and is attached t o  the horizontal arm opposite the sup- 
porting post. Rectangular mirrors, rigidly fixed to each end of the bar, 

FIG. 205. 

FIG. 2006. 
E 

arc3 inclined at an angle of 45" to the horizontal. The  optical parts of 
the eye-piece consist of a cube formed by cementing two right prisms 
together, the facing surfaces, with the exception of a very small area in 
the centre, being silvered, thus forming a diagonal mirror through the 
cube, the mirror being pierced at its centre by a small hole. To the 
lower side of the cube is cemented a third right prism with its diagonal 

* Journ. Applied Microscopy, iii. (1900) pp. 891-3 (2 figs.) 
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surface silvered. When it is desired to make a drawing, the object is 
placed under one of the mirrors and the paper under the other. An 
accurate outline is easily traced, and the drawing will be the natural 
size of the object as long as both object and paper are on the same 
horizontal plane. Modulating glasses for equalising the illumination 
of the two sides are supplied with the apparatus. 

Modified Sedimentation Method for Demonstrating the Presence 
of Bacteria.*-Dr. E. Strasbiirger recommends the addition of two parts 
alcohol to one part fluid (urine, feces diluted with water, &c.) when 
contrifuging for bacteria. This addition lowers the specific gravity of 
the fluid and facilitates the deposit of bacteria. The device is stated to 
be specially adapted for tubercle bacilli in stools. 

New System of Obtaining Directing Yarks on Microscopical 
Sections for Reconstruction by Wax-plate Model1ing.t-In the method 
described by Prof. J. T. Wilson, the lines of direction are constituted 
by actual definite strands of organised material imbedded in the sub- 
stanoe of the paraffin block itself and in the closest and most intimate re- 
lation to the object to be reconstructed. The materials used are the root- 
bundles of the human cauda equina. These, kept straight by means of 
a weight, are stained with osmic acid and imbedded in paraffin. For 
the imbedding a glass base-plate and a pair of imbedding bars are 
needecl. The glass plate should not be more than 2 or 3 mm. thick, and 
on the centre part of its upper surface should be drawn or engraved a 
square with sides measuring 2 cm. The outline should be blackened. 
On the under surface of the plate deeply engraved lines are ruled 
parallel to two of the sides of the quadrilateral. It is convenient to have 
thesc lines at alternating intervals of 1 and 2 mm. The imbedding 
bars must be rectangular throughout, with planc surfwes, and tlie length 
of the artus should correspond to the dimensions of the quadrilateral 
engraved on the basc-plate. 

Two pieces of sufficient length are placed parallel to each other on 
the glass plate and fixed thereto by means of heat. Over these the im- 
bedding chamber is made. The object, oriented in the usual way, is 
now in immediate apposition with the two black parallel lines, and thelre 
lines havc a definite relation to the sides of the paraffin block and to the 
object. The steps of the process are detailed with great care and 
minuteness ; but for these the original should be consulted. 

Biochemical Arsenic Reaction.$-Herr G.  Narpmaun describes at 
some length and with approval the biochemical test for arsenic. This 
test is well adapted for detecting arsenic in small quantities, eg. hun- 
dredth part of a milligram, and in organic solutions. The most con- 
venient method is to inoculate sterilised brcad-pap with a pure culture of 
Penicillium, aud moisten with the suspected fluid. A garlicky o d o u  
arises in from 24 to 48 hours if arsenic be present;. Selenium, tellurium, 
and phosphorus give off characteristic odours with some resemblance to 
garlic, but with a little practice and a normal nose the peculiar arsenic 

* MiincEener med. Wochenschr., 1900, No. 16. See Bat. Centralbl., lxxxiii. 

1 Zeitschr. f. augew. Mikr., vi. (1900) pp. 143-53 (1 fig.). Cf. tliis Journal, 1899, 
(1900) p. 23i. 

p. 239. 

t Zeituchr. f. miss. Mikr., xvii. (1900) pp. 169-77. 

3 1 1 2  
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odour is easily perceived and distinguished from somewliat similar 
smells. For  detecting the presence of arsenic in urine, the residue, 
after treatment with nitric-sulphuric acid, should be saturated with 
ammonia, and then a few cubic centimetres of magnesia mixture added. 
After standing for 24 hours the sediment is washed into the culture 
flask. 

Betides species of Penicillium and Aspergillus, the Mucorins also 
give the reaction. The author mentions that P. brevicaule exhibits 
macroscopic differences on different media such as apple, pear, potato, 
bread. 

Distribution of Alkali in Vegetable Tissue.* -Herr A. C. Hof 
demonstrates the presence and location of alkali in vegetable tissue by 
the method adopted b j  Prof. Ehrlich in animal histology. The  reaction 
is applicable only to dry tissues, and is monochromatic. The pigment 
used is iodine-eosin which forms a deep red aqueous solution, but is  not 
soluble in ether, chloroform, or toluol. On the other hand, when acid is 
added, the precipitate is but slightly soluble in water, though easily in 
organic solvents. When a dry tissue is treated with the acid ethereal 
solution, the parts containing alkali are stained deep red owing to  
chemical union of the free pigment acid and the tissue alkali. The 
solution is made by adding to the alkaline solution of iodine-eosin t 
corresponding quantity of acid and shaking the precipitate up with 
ether. The supernatant ethereal solution of iodine-eosin-acid is then 
ready for use. After ascertaining that the glass vessels, Bc. are free 
from alkali, the sections are immersed in the staining fluid. Those 
parts where alkali is present are at once stained. They are then trans- 
ferred to pure ether, which is renewed until the ether- remains quite 
clear. The still wet specimen is then at once mounted in neutral balsam, 
the ordinary balsam being quite useless for the purpose. The morphotic 
elements of preparations treated in the foregoing manner retain their 
shape perfectly, and show in those places where alkali is  prcsent a deep 
red staining, the non-alkaline parts remaining uncoloured. 

Labelling Blocks and S1ides.t-Mr. C. M. Thurston labels celloidin 
and paraffin blocks in the following way. The number or name is written 
on one end of an oblong piece of filter-paper ; on the other end is placed 
a drop of egg-albumen, and this end is pressed on the surface of the block 
opposite that to be sectioned. The albumen is coagulated sufficiently 
well to fix the label firmly euough for ordinary purposes. 

The author $ labels slides and cover-glasses by writing on them with 
a fluid composed of equal parts of egg-aibumen and glycerin to which 
enough lampblack has been added to pigment it sufficiently. The 
solution flows readily from a steel pen. The writing is then fixed in 
the flame. 
I :EHRENS,  H.-Idikrochemische Technik. 2nd edition, Hamburg, 1900, Svo, 68 pp. 
I1 A N  A u s E K, T. F.-Lehrbnch der Mikroskopischen Technik. 

Stuttgait, 1900, part i. Svo, 160 pp. and 105 figs. 

# 

* Uot. Centralbl., lxxxiii. (1900) pp. 273-80 (1 pl.). 
t Journ. Applied Microscopy, iii. (1900) p. 894. 1 Tom. cit., p. 900. 


